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flalley’s comet is now visible to the naked eye in the eastern skies, just before dawn. Its appearance on May 2nd, one hour before sanrise, js here depicted, 
HALLEY’S COMET AT ITS BRIGHTEST.—{See page 317.) 
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tatior f coa For the merchant ship this means not 
only a saving in the fuel and labor bill, but a positive 
gain in cargo capacity; while for the warship there 

a similar reduction of expense, and, what is of far 
greater value, a considerable extension of the cruis 
ng radius, or the distance over which the ship can 
avel without replenishing her fuel supply. For the 
merchant ship there is the further advantage that 
the bunkers can be filled by a pipe line without the 
delay, dirt and disorder which accompany the pres- 
ent coaling operations; while for the warship there 
is the strategic advantage that the ship can take on 
el b> a pipe line from a tank ship at any place 
and in any but heavy weather. Furthermore, the use 
of oil enables a whole fleet to steam without emitting 
those tell-tale clouds of smoke which are one of the 
urest means of betraying its presence to the enemy 


ANCIENT AND MODERN IRRIGATION, 
STRONG sentimental interest will be aroused 
by the announcement that the great irriga- 
tion works, which at the very dawn of his- 
tory rendered the land of Mesopotamia a 
garden of fertility, are now being repeated on an 
extensive scale under the same engineer who was re- 
ponsible for the very successful irrigation works in 


the valley of the Nile. Our United States Consul at 


Bagdad, Turkey, speaking of the importance of these 
works, says that if the plan should succeed only in 
part, it promises to revolutionize commerce and shift 
trade balances and traffic in that part of the world. 
A total of 12,500,000 acres of land is to be reclaimed 


at an estimated cost of $18 per acre; and so fertile 


the land when properly irrigated, that its estimated 
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value, according to the Turkish government ill be 
$1 per acre, the soil being capable of vielding large 


ss Of wheat, barley, and cotton. 


We spoke of sentiment entering into the interest 
with hich we regard this work; and there is cer- 
tainly something that appeals strong?y to the imagi- 


in the fact that both in ancient Egypt and in 
even more ancient Mesopotamia, the Ang] Saxon, 
after a lapse of four or five thousand years, should be 
repeating on a larger scale and with the greater skil] 
endered possible by modern appliances, those feats 
of irrigation which are one of the chief glories of the 
ancient but never-to-be-forgotten, races that once 
flourished in the valleys of the Nile and the Euphrates, 

Whatever may be the future fate of the great An- 
glo-Saxon race, the vast works of irrigation which it 
has carried out in India and in Egypt and is now aet- 
ively prosecuting in Mesopotamia, must ever stand 


out as one of the brightest evidences of its civilizing 
and i] ftinge act i 

During the ent gress of President Roosevelt 
down t vall of the Nile, his visit to the grea¢ 


Assouan and the sight of the marveloug 


fert tl h t has enriched the _ valley 
belo ! ha carried his thought to those even 
21 rks of irrigation which are now being 


id region of our Western States; 
works which owe their inception largely to his own 
tireless energy and enthusiasm. Here also the latest 
and most powerful branch of the great Anglo-Saxon 
ice, in the space of a few years, has completed the 
initial work fer a project which promises to bring 
thirty million acres of unproductive land under the 
ichest cultivatior And in this connection it is 
timely to dra attention to the great ability with 
hich the Reclamation Service has done and is now 
arrying on its work A well-deserved tribute to the 
engineers in charge was recently made by Senator 
Newland of Nevada, in which he stated that the proj- 
ects had been for the most part wisely selected and 
the work well done; such mistakes, none of them 


serio as have been made, being the result of the 
extraordinary pressure brought to bear upon the Re- 
lamation Service by the political representatives of 





gions affected Said the nator: “We have 


had one of the most capable and honest construction 


ces organized that has ever existed in the his- 





tory of this country The Committee on Irrigation 
of the Senate has been engaged during the past year 
in visiting these various works, and not a whisper of 
corruption has reached them It has been a work 
conducted with rare intelligence, with rare integrity, 
and with rare speed.” 

The work already accomplished consists in the pro- 
on of dams, headworks, etc., and the $30,000, 
000 now required is for the purpose of utilizing the 
water so stored, by the construction of canals for dis- 
tributing the supply upon the millions of acres which 


only await its arrival to spring into instant fertility. 


TESTS OF TUNGSTEN LAMPS. 

N a bulletin recently issued by the University of 
Illinois T. H. Amrine and A. Guell present the 
results of an important study of various types of 
tungsten and incandescent lamps, a study which 

should prove of considerable interest in view of the 
growing importance of metallic filament illumination 
The conclusions of their investigation may be thus 


summarized 





Comparisons of the durability of filaments made by 
the colloid, deposition, and paste processes are very 
difficult to make because the three types are usually 
differently. 
mounting the filament has a great effect upon its life, 


mounted Undoubtedly the manner of 
and whether the superior life of one type lamp is due 
to the fact that it has a better scheme of mounting or 
to the fact that the process of manufacturing is bet 
ter, can hardly be decided definitely from these tests. 
Tests of filaments made by the three processes and 
mounted in exactly the same way would be necessary 
to decide the question definitely. From the tests de 
scribed, however, the colloid process seems to give 4 
filament that is less durable than the other two. The 
tests show that performances of tungsten lamps vary 
depending upon the kind of 
lamps used and upon the conditions under which they 


to a surprising degree, 


are burned. Some lamps will give as high an operat 
ing cost as the old carbon lamps while burning under 
certain conditions, whereas other lamps will give good 
results under those same conditions. Under the best 
conditions, however, the tungsten lamps now on the 
Their efficiency is 
maintained in a remarkable way and the life is very 


market give excellent results. 
long, often several times what the advertised life is. 
Breakages in shipment and handling have been Tre 
duced to a small fraction of what was formerly com 
mon. Of three hundred lamps purchased for the tests 
by the experimenters, only three were received with 
broken filaments; ard although the lamps in some of 
the tests were handled dozens of times, almost 10 
trouble was experienced so far as the breakage of fila 


ments was concerned. 
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ENGINEERING. 

The Minister of Public Works of Panama will 
shortly ask for bids for the construction of a railroad 
from Panama to David, a distance of 200 miles, Bids 
will be asked also for lines from David to Bocas del 
Toro, and from Panama to Los Santos. 

The Navy Department recommends an appropria- 
tion of $10,000 for prizes, ete., to be awarded ships in 
commission for general efficiency and economy in coal 
consumption. It is estimated by the Department that 
competitions of this character have resulted, and will 
continue to result, in a saving of ten per cent in coal 
consumption 

In spite of the steady increase in passenger travel 
in this city, the opening of the new East River bridges 
is beginning to tell heavily upon the traffic over the 
East River ferries. The Union Ferry Company of 
Brooklyn has been obliged to discharge three boat 
crews, and change the schedule on three different lines 
from a 10-minute to a 20-minute headway. 

Acting on the recommendation of the Public Ser- 
vice Commission, the Interborough Company of this 
city will install cars with destination signs on the 
elevated lines, which will automatically tell the name 
of the station the train is approaching. The great 
convenience of this arrangement to the traveling 
public will be out of all proportion to the small cost 
of putting it in place 

The British Navy estimates for the present year call 
for five battleships of the dreadnought type, five pro- 
tected cruisers of 25 knots or over, twenty destroyers, 
a number of submarines, and two floating docks. In- 
cluding the.ships to be laid down this year, the dread- 
noughts built or building for the three leading naval 
powers are for Great Britain, 27; Germany, 17; 
United States, 10 

Speaking on the subject of defective open-hearth 
rails, at the last annual convention of the American 
Society for Testing Materials, Robert Job emphasizes 
the fact that the mere term “open-hearth” is in itself 
no guarantee that the rails made under that system 
will give good service; since they are subject to the 
same general defects of manufacture as Bessemer 
rails, and hence require equal care during rolling, etc. 

The Pennsylvania Railroad recently ran its first 
Pullman train from Harrison, N. J., by way of its 
new tunnel system to Long Island and return. It will 
be three or four months, however, before the whole 
system is thrown open for public service. The tun- 
nels to Long Island, unless the plans of the company 
misearry, will be publicly opened on the 15th of May, 
and those to the westward under the Hudson River 
by about the 15th of July. 

The Army Board is making some important experi- 
ments to determine the resisting power of a solid mass 
of concrete, as compared with armor plate. In a re- 
cent test with a 12-inch gun, a shot was fired which 
penetrated the concrete for a distance of 21 feet, which 
is equivalent to the piercing of a 19-inch armor plate. 
The target is now being reconstructed for tests with 
the new 14-inch gun, which it is expected will give 
even better results. 


The Director of the Royal Dockyard at Castellamare, 
Italy, has produced, if the reports are to be believed, 
a torpedo boat without funnels. By means of elec- 
trical ventilators the products of combustion are dis- 
charged from the vessel without the assistance of 
smokestacks. The first experiments, on a trip from 
Castellamare to Naples, are said to have been ex- 
tremely successful, no smoke being shown and the 
vessel getting up steam with great rapidity. 


The shortage or surplusage of freight cars is one 
of the reliable indications of business activity, if not 
of business prosperity. The great surplus of cars 
which existed at the time of the panic in November, 
1907, was gradually reduced until it was wiped out in 
the autumn of 1909. To-day, not only is there no sur- 
plus, but the indications are that during the coming 
Season there will be a large shortage, due to the 
Steadily increasing volume of business. 


The Hudson and Manhattan Railroad Company has 
built two steel cars which are specially designed for 
transporting baggage between the steam railway term- 
inals, which are served by the Hudson River tunnels. 
With a view to avoiding extra handling and trucking, 
each car is arranged to receive eight loaded baggage 
trucks, which are loaded and unloaded between plat- 
form and car over folding steel plate aprons, which 
form part of the permanent attachments of the car. 


The Isthmian Canal Commission has called for the 
Manufacture, delivery, and erection of about 58,000 
tons of steel parts, which will be used in the construc- 
tion of the forty-six mitering lock gates of two leaves 
each on the Panama Canal. These are the largest lock 
gates ever built. They are all about 65 feet wide, and 
vary from 47 feet 4 inches to 82 feet in height. Piled 
one above the other on end they would make a tower 
11/5 miles in height The contract will be worth 
about $6,000,000. 
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ELECTRICITY. 

At Harvard University a wireless telegraph club 
has been formed with a view to studying wireless 
telegraphy, and one of the specia! objects is to dis- 
cover some methed of overcoming amateur  inter- 
ference. 


Some time ago the United States Steel Corporation 
installed two Heroult furnaces, one at Worcester, 
Mass., and the other at South Chicago. These fur- 
naces have been in constant service ever since, doing 
twelve heats per day. It requires between an hour 
and an hour and a half to refine a metric ton of steel, 
and 190 kilowatt hours are consumed to desulphurize 
and dephosphorize the metal. The cost of repairs on 
the furnace has amounted to about six cents per ton 
of steel, and the electrodes are consumed at the rate 
of six pounds per ton. 


A test of the telephone service in Wisconsin was 
recently made by a commission. The investigation 
was carried on secretly, so as to determine the actual 
conditions of service. It was found that the average 
time between a call and a response was 4.78 seconds. 
The quickest average response came in 3.17 seconds, 
and the slowest in 7.3 seconds. Those exchanges 
which most quickly responded to a call were found 
to be more efficient in every other respect as well, 
so that this single test provided a gage of the service 
offered by the exchanges. 


It is remarkable that while wireless telegraphy has 
made rapid strides, very important considerations 
have been almost entirely neglected. Much attention 
has been paid to attunement and selectivity and also 
to the refinement of instruments, while the develop- 
ment of the antenna has been slow. At the receiving 
station particularly not much has been done toward 
locating the antenna wires so as to intercept a maxi- 
mum of wave energy. Aside from Braun’s fan-shaped 
grid, which marked an epoch, very little along this line 
has been extensively adopted in practice. 


A telephone cable loaded with Pupin coils was laid 
in Lake Constance in 1906. This was a lead-covered 
cable, and it was very difficult to lay it on account of 
its great weight. Mr. Dieselhorst, who laid the cable, 
has been experimenting with loaded submarine tele 
phone cables, and has evolved a construction which is 
to be used across the English Channel to connect Lon- 
don with Paris. The cable is covered with gutta- 
percha and wire sheathing, and the loading coils have 
been introduced so ingeniously as to increase the di- 
ameter of the cable from one inch to but three inches. 
So gradually is the cable swelled at the loading points, 
that it can be paid out over a four-foot sheave wheel. 
The cable has been tested in salt water for fifteen 
months, and from time to time has been subjected to 
pressures of four tons per square inch. 


A series of tests has recently been made to deter- 
mine the strength of the metallic filaments of lamps 
and their resistance to shock. The lamps were tested 
by placing them at the bottom of an inclined plane, 
and rolling rubber balls filled with lead down the 
plane. The shock was varied by starting the balls 
at different distances from the lamps. It was found 
that with lamps of equal voltage the strength of the 
filament varied inversely as the candle-power and for 
lamps of equal candle-power the strength varied in- 
versely as the voltage. In some lamps it was found 
that certain parts were more sensitive to shock than 
the filaments. When the filaments were heated to a 
white heat they became too flexible to be broken by 
a shock, but the loops were distorted under repeated 
blows until they came in contact with each other. 


Sterilization 04 white wine is the object of a paper 
presented to the Académie des Sciences by Messrs. 
Maurain and Warcollier. Previously they studied the 
action of ultra-violet rays from a quartz mercury 
vapor lamp upon cider in fermentation. With the 
same apparatus they made researches upon sparkling 
white wine and found how much time it took for the 
rays to act upon different thicknesses of layer so as 
to destroy the fermenting principle and thus prevent 
any new fermentation. Using layers of wine of A 
millimeter (0.01 inch) held between a 0.2 inch quartz 
plate and a glass plate and exposed to the lamp so 
that this latter was 1.6 inches distant, they found 
that fermentation was stopped in all cases for an 
exposure of above 10 seconds and never for an ex- 
posure below 5 seconds. With 1.7 millimeters (0.07 
inch) exposed at the same distance from the lamp, 
fermentation was always stopped after an exposure of 
over 1 minute and never in less than 30 seconds. It 
is to be noted that in the case of pure cider, td 
sterilize it we need an exposure of over 2 or 3 min- 
utes for the first mentioned thickness of layer, and 
sterilization is not reached even after 15 minutes ex- 
posure for a 0.04 inch layer. Thus it will be seen 
that the sterilizing of white wine can be more easily 
carried out than that of cider, this being no doubt 
due to the fact that the wine is more transparent to 
ultra-violet rays. 
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SCIENCE. 

Prof. Hilprecht’s tablet, said to uphold the Biblical 
account of the Deluge, was discussed at a meeting of 
the American Oriental Society at the Johns Hopkins 
University. Prof. G. A. Barton of Bryn Mawr College 
Prof. Paul Haupt of Johns Hopkins University, and 
Prof. Albert T. Clay of Yale University, thought that 
Prof. Hilprecht had been too imaginative in inter- 
preting the fragmentary inscription. It is asserted 
that the restoration made by Prof. Hilprecht in filling 
in broken lines were conjectural emendations. Prof. 
Hilprecht’s claim that the tablet was written some 
time between 2137 and 2005 B. C. is regarded as un- 
founded, it being stated that the tablet belongs to a 
much later period. 

The perfume and flavor of vanilla are due to a sub- 
stance called vanillin, which also occurs as an ingredi- 
ent of numerous resins. Vanillin has been made syn 
thetically by Tiemann and Maarmann from coniferin, 
a glucoside which is found in various species of coni 
fers. The same chemists subsequently made the com- 
mercial synthesis of vanillin possible by substituting 
eugenol for coniferin. The price of vanillin has fallen 
from $770 per pound in 1876 to $4 per pound in 1909 
A further reduction is scarcely possible because of the 
high price of eugenol. Hence chemists have been ex 
perimenting in another direction, and Guyot and Gry 
have applied to the preparation of vanillin the general 
methods of synthesis of aromatic aldehydes, which 
were recently discovered by Guyot. Their experiments 
are described in a recent number of the Bulletin de Ia 
Société d’Encouragement. 

The price of pure Para India rubber, which in 1903 
was 88 cents per pound, rose last year to $2.25 per 
pound. This increase in price gives additiona! interest 
to the processes of regeneration of waste rubber and 
of the manufacture of substitutes. The regeneration 
ef vulcanized India rubber consists in removing the 
sulphur, which was added in the process of vulcaniza- 
tion. The scrap rubber is assorted according te qual- 
ity, and is treated either with sulphuric acid or with 
potash, for the purpose of destroying fibers of cloth, 
etc., and of removing the greater part of the sulphur. 
The material is then ground and washed. This regen- 
erated India rubber is used only as an addition, in 
small proportions, to new rubber. Artificial or imi 
tation rubber is made by methods which resemble the 
process of vulcanizing natural India rubber; for ex- 
ample, by treating linseed oil with sulphur or sulphur 
chloride. 

One of the most interesting results of the Smith- 
sonian African Expedition has just been published by 
Mr. Gerrit S. Miller, Jr., curator of the Division of 
Mammals, U. S. National Museum, under the title of 
“Description of a New Species of Hippopotamus.’ 
There have been for some years in the collections of 
the National Museum two skulls of hippopotami, one 
of which was from the Zambesi River, East Africa, 
and the other from Angola, West Africa. These skulls 
differed materially in several details of form, chiefly, 
however, in the constricted shape of the rostrum, but 
the characters were not deemed of sufficiert value to 
justify the creation of a new species, for the differ- 
ences might have been due to individual variations 
The receipt of eight skulls from British Bast Africa, 
collected by the Smithsonian African Expedition, 
showed conclusively that the individual variations 
were so slight in the East African specimens that Mr 
Miller was led to believe that the two skulls repre- 
sented two distinct species, one from East Africa and 
one from West Africa. A critical study of the skuils 
revealed other differences in their characters that 
were of sufficient importance to justify Mr. Miller in 
making a new species of the West African specimen, 
to which he gives the name constrictus. 

The gas bags of modern balloons are made of a cot- 
ton fabric coated with India rubber in the most care 
ful manner, in order to assure perfect impermeability 
without sacrificing lightness. For all large balloons, 
and especially for dirigibles, two layers of cloth are 
superposed and cemented together. The outer skin 
is covered with India rubber on one side only, but 
the inner skin is coated on both sides. In German 
balloons the inner canvas is cut straight and the outer 
canvas is cut bias. In this construction, gores with 
angles of 45 deg. are used and the seams are covered, 
which causes a slight increase in weight. French bal- 
loon makers prefer to cut both canvases siraight. Ex- 
periments show that the tensile strength of the en 
velopes thus made is approximately equal in al! direc- 
tions. Each method of construction has its advantages 
and its defects. As India rubber, even when vulcan 
ized, is altered by- exposure to light, the canvas ts 
colored yellow in order to arrest the violet and ultra- 
violet rays, which are the most active. The pigment 
used in France is chromate of lead, which unfortun- 
ately must be applied to the canvas before it is coated 
with rubber, and which consequently prevenis the 
vulcanization of the rubber, because the chromate of 
lead is blackened by heat. Picric acid is free from this 
objection, but its employment is too dangerous, 
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THE “ VIZING SELF-DUMPING DECK sCowW. 


ny i RES t r ne ieNTIF! AMERICAN 
A 1 y I of elf-dumping ‘ specially de 
signed for the disch ck and lid debris, ha 
been devised b ] \ gz. engineer and shi 
bullder of Stock i port the economical 
dumpit to tl iter is of | 
ti lat i ! blasti of rock n 
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er is upset merely by forcing 


quilibriur 
water through the agency of compressed air into the 


elevated tank, which causes the scow to tilt over and 


hoot its load Should the flush deck be fitted with 
low bulwarks, these are fashioned in the form of bot 
tom hinged doors on the discharging side, so that they 
fall down as the barge heels over, and permit the load 


to be shot 

















After dumping, the scow returns to an even keel 


connection with the extensions to the harbor or the 
s in continuous progress. Several 
designs for automatic dumping have been evolved, but 
the Viking ystem, so called after its designer, ha 
been the first to be submitted to practical test, and has 
proved remarkably successful. Through the courtesy 
of the inventor we are enabled to illustrate and dé 


scribe this new barge It differs in its action from any 

















i. A, «, D are ballast tanks by the emptying and filling of which th« 


' } ht 
‘ ed and righ 


End elevation and half-deck plan of scow. 


other vessels of this class in service, inasmuch as in- 
tead of the contents being dumped through self-open 
ing doors in the bottom of the hull, the scow is tipped 
over on its beam ends by a very simple action. The load 
is carried on a flush deck, or the latter is fitted with 
low bulwark On one side, extending the full length 
of the scow, is an elevated cylindrical tank D, mounted 
about i6 feet above the level of the deck on two 
tripod: When it is desired to dump the barge, the 


In the hold of the scow on the side opposite the 
elevated cylindrical tank is carried another tubular 
tank A, about half the length of the former This is 
filled with water, and in the case of the scow illus- 
trated, holds about six tons for a load of 200 tons on 
the deck Alonwside this water tank is a small cylin 
drical vessel B, containing compressed air, the pressure 
being approximately seven atmospheres. On the same 
side as the elevated tank, in the hold below, is a third 
cylinder C, also about half the length of the elevated 
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compressed-air vessel is also connected to this valve 
box, but is shut off from the same until ready for 
dumping. The third vessel below the elevated cylinder, 
as already mentioned, is always open to the free atmo- 
sphere through a pipe, but there is a second pipe and 
valve provided in connection with the main communi- 
cating pipe between the first water tank and the ele- 
vated cylinder. It will thus be seen that there is 
always open communication between the first water 
tank and the elevated cylinder by means of a main 
pipe which is carried up alongside the vertical leg of 
the tripod at one end. In addition there is a smaller 
air pipe running up one of the triangular legs and 
passing right into the body of the tank, having its 
outlet near the top of the cylinder inside. This pipe is 
in connection with the outer atmosphere, so that nor- 
mally the upper vessel is full of air. 

The load is stowed on deck in the manner shown in 
the illustration. When rock is handled, bulwarks on 
three sides only are necessary, the fourth side, from 
which dumping is effected, below the elevated tank, 
being left quite open or at the most having only a low 
ridge. .If soft material is carried, hinged doors, as 
already described, may be used, these automatically 
opening under the pressure from the load on deck when 
the scow is inclined in the dumping operation, and 
falling flat and clear, so as not to obstruct the shoot. 

When the loaded barge has been towed to the dump- 
ing site, a cord is pulled connecting the mechanism of 
the scow with the tug. This opens a valve, which 
permits the compressed air to flow to the valve box, 
and also a slide valve in the latter, whereby the com- 
pressed air is admitted into the lower water vessel A. 
The pressure exerted forces the water from the lower 
tank into the elevated cylinder D, the displaced air 
in the latter escaping; and, as the upper tank becomes 
charged, the barge loses its equilibrium, heels over on 
the elevated tank side, and the load slips off the in- 
clined deck into the water. When the load is shot the 
control cord is again pulled, the slide valve in the 

















The scow tilted and load sliding into the water. 


cylinder, which at first is empty, but which is always 
open to the outer atmosphere through a small pipe. 
The water vessel A in the body of the pontoon is in 
open communication by means of a pipe E with the 
elevated tank, and the former is also in connection by 
another pipe with a valve box placed at the foot of the 


vd cafrying the upper tank When the valve in 
this box is in its initial position, this second com- 
municating pipe is open to the free atmosphere. The 

















Loaded and ready for dumping. 


THE “ VIKING”—A SELF-DUMPING DECK scow. 


valve box is returned to its normal position, cutting 
off the supply of compressed air to the lower water 
tank, and at the same time opening the latter to the 
free air. 

The load may slip off the deck at varying inclina- 
tions, this factor depending on the friction between the 
load and the deck and the character of the débris. If 
the slipping takes place early, at a low deck inclina- 
tion, the upper cylinder may never reach the water, 
for the scow rights itself immediately the load is dis- 
charged. Should such result, the water forced into the 
elevated tank returns to the lower water tank directly 
the compressed-air supply to the latter is cut off by the 
second pull of the cord controlling the mechanism. It 
may happen, however, that the scow heels right over, 
and the upper tank is brought into the water, the 
barge thus floating in an inclined position. To bring 
it back to the upright position a third pull is given to 
the control rope, which at once opens the communica- 
tion between the upper tank D and the water vessel C 
placed immediately below it in the hold. As this latter 
tank is always placed in a position lower than the 
elevated cylinder, the water must flow by gravitation 
into it. When a sufficient quantity of water has passed 
from the upper to the lower cylinder, the barge rights 
itself, and the water remaining in the elevated tank 
as weil as that in the tank immediately below, returns 
to the main water cylinder on the opposite side of the 
vessel in the hold, by gravitation. This accomplished, 
a fourth pull on the control cord returns all parts to 
their original positions. The compressed air is fed 
into its vessel by means of a hose coupled to a valve 
in the top of the air chest, and when sufficiently 
charged the valve is closed and the hose removed. 
When the barge is in an upright position, all water ip 
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the elevated tank, or the one immediately below it, 
mu return to the first tank on the opposite side of 
the barge, as this latter is placed at the lowest point, 
the return being purely gravitational. It will also be 
seen that the water circulating between the tanks 
cannot escape. Glycerine is mixed with the water to 
prevent freezing in cold weather, so that the system 
ean be used any time of the year irrespective of cli- 
matic conditions. 

The scow shown in the accompanying illustrations is 
in daily service at Stockholm, and has proved emi- 
nent! itisfactory to the engineers of the city. The 


results that have been obtained prove that this self- 
dumping barge is superior to the ordinary hopper type 


with false bottoms. It is cheaper in first cost and 
maintenance; can handle rock of practically any size 
and weight within its total capacity; and is a first- 
elass craft for any harbor transport If desired, the 
elevated cylinder can be unshipped in a couple of 
hours, and the barge used as an ordinary lighter. The 


system is applicable to any type of barge, whether of 
the blunt-ended type or one of fine lines. It is only 
insure a sufficient breadth to counteract 
the influence high winds. The the 
flush-deck type has induced the inventor to extend the 
idea to craft with handling gravel, 
mud, and other semi-liquid or soft material, which caa- 
accommodated on a flush deck. 
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HALLEY’S COMET AT ITS BRIGHTEST. 





PH.D PROFESSOR OF ASTRONOMY AT 


PRINCETON UNIVERSITY, 


BY HENRY NORRIS RUSSELL, 

It may have seemed remarkable to many people that 
so long a time has elapsed since the first observation 
of Halley’s comet at its present return, and yet it has 
not shown itself at all to ordinary eyes. The accom- 
panying illustration (Fig. 1) will help to explain this. 
When first detected last September, with very powerful 
aid, it beyond the limits of our 
twice the distance of Mars from the sun, 
At first the two 


telesc opie was far 
diagram, at 


and nearly as remote from the earth. 

















Fig. 4. Spectrum of Halley’s comet. 
Photographed at the Yerkes Observatory by Prof. Frost, January 14th, 
1910, TI 


rightest star-spectra, 


is in the middle between the two 
See description in text. The blue end of 
the ultra-violet on the left 


spectrum of the comet 


the spectrum is on the right ; 


bodies approached each other rapidly; but before the 
end of the year our planet crossed the line joining the 
comet with the sun, and by January 1st, as the figure 
were moving almost straight away from it. 
During the early part of the year the earth and comet 
opposite sides of the sun, so that it was 
lost to our view early in March, 

About the time that this is printed it will come into 
sight again, on the other side of the sun, rising before 
daybreak But now its path has curved so that it is 


shows, we 


passed on 


coming toward us—almost directly, if we take our 
motion into account as well as its own. It therefore 
seems to stand almost still among the stars, while 
growing steadily larger and brighter, so that any one 


might tell by its mere changes in appearance that it 
was approaching us rapidly 

Finally, about the middle of May the comet will 
apparently approach the sun again, and on the 18th it 
will pass in front of him, literally between us and the 
sun, the latter’s disk. If at this time its 
than fifteen million miles in length we 
will pass through it, as the figure shows.* 

The comet’s closest approach to us comes two days 
later, on May 20th, when it is but fourteen million 
miles away. For a few days following this it will be 
splendidly visible in the evening sky, and then it will 
fade gradually as it recedes from us. 

It is clear from the diagram that this apparition of 
the comet is an exceptionally favorable one, for it 
earth almost at the point where their orbits 


transiting 


tail is more 


passes th 





come nearest to one another. If it had returned only 
three weeks earlier, it would have come as near as 
Possible—only seven millions of miles—but at this time 
it would ve been directly south of the earth, astro- 
* Prof. B us informed us that the tail was 14,000,000 miles 
long on Fy y 27th, from which it may well be inferred that it is 


Much longer than 15,000,000 miles now.—Ep. 


Scientific American. 


nomically speaking, almost over our south pole, and 
quite invisible from northern latitudes. It therefore 
appears that the present conditions are almost ideally 
favorable for observers placed, as we are, north of the 
equator. 

The illustration on the first page shows better than 
any verbal description where to look for the comet in 
the morning sky in New York, The moon and Venus 








Fig. 1.—RELATIVE POSITIONS OF HALLEY’S COMET, 
THE EARTH, AND THE SUN. 


are shown in the positions which they will occupy 
about May ist, when, on the whole, the comet can be 
seen to the best advantage. At an earlier date, Venus 
was higher in the sky, compared with the comet. There 
was less trouble then from moonlight, but the comet 
did not rise so early—about 4 A. M. on April 15th as 
against 3 A. M., on the later date. 

The comet’s brightness when it appears in the even- 
ing sky about May 20th will be sufficient to render any 
finding diagram unnecessary. It will only be needful 
to look toward the west half an hour or more before 
the comet sets, which it does at 8:20 P. M. on the 20th, 
9:15 on the 21st, and 9:55 on the 22nd, after which it 
will be clearly visible until after 10 P. M 

Our other illustrations, which appear here through 
the courtesy of Profs. Frost and Barnard of the Yerkes 
Observatory, show the appearance and character of the 
comet earlier in its apparition. Fig. 2 illustrates 
its extreme faintness at the time of its rediscovery 
(which was announced by Prof. Wolf of Heidelberg 
less than a week before the earliest of the four photo- 
graphs here shown was taken) while it was still 300 
million miles distant, both from the earth and from 
the sun. On any one plate it is difficult, if not im- 
possible, to distinguish the comet from the multitude 
of faint stars around it, but on comparing the four 
(which show exactly the same region of the sky) it 
is easy to see that the stars are the same in all, while 
the comet is “here to-day and gone to-morrow.” 

With the great Yerkes telescope (which gives far 
smaller and sharper images of the stars than can be 
reproduced on any known photographic plate) the 
comet was even at this time quite different from the 
stars in appearance; in Prof. Barnard’s words, “a fleck 
of light surrounded by a faint nebulosity” with no 














Fig. 2.—Halley’s comet at its reappearance in 1909. 


From photographs taken by Mr. Lee with the two-foot reflector of thé 
Yerkes Observatory. These four photographs represent the sam 
portion of the sky. The arrows point to the comet which appears 
like a faint star but moves from night to night. 


317 


on several 
12,500 


definite boundary. His measures, made 
nights, show that its actual diameter was about 
miles. 

Our second illustration, from a photograph taken 
when the comet was 143 million miles from the sun, 
and 162 million from us, it already 
vanced in the changes which invariably accompany the 
approach of any considerable comet to its perihelion 
The head of the comet has become larger—not merely 
in apparent size, owing to its approach to us, but 
actually in miles, while a faint slender tail, pointed 
away from the sun, makes its appearance. 

As Fig. 1 shows, the tail, which extends directly 
away from the sun, was at this time also nearly in 
line behind the head, as seen from the earth, so that 
its actual length must have been much greater than 
it appears to be—about five million 
to Prof. Barnard. 

This considerable development of the tail, 
comet was still at two and one-half times its least 
distance from the sun, makes it probable that at and 
after the perihelion passage, on April 20th, it will be 
much longer, probably long enough to envelop the 
earth as it sweeps past. 

Our third illustration shows the spectrum of 
comet photographed on January 14th, when it 
about 170 million miles from the sun. 

In taking such a photograph, a prism is placed in 
front of the camera. The light of a star is thus drawn 
out into a line which, by letting it trail on the plate, is 
broadened into a band, crossed by the dark lines which 
tell us what absorbing gases exist in the star's atmos- 
phere. Most of the objects on the plate are the 
spectra of stars near the comet obtained in this way 
The comet’s spectrum is near the middle, between the 
two very broad and conspicuous “comparisen spectra,” 
which were produced by supplementary exposures on 
some bright star, and serve as reference marks to find 
the position of the lines in the spectrum of the comet 
itself. The latter, unlike that of the stars. consists 


shows well ad- 


miles, according 


while the 


the 


waar 

















Fig. 3.—Halley’s comet on February 8rd, 1916, 


From a photograpn taken at the Yerkes Observatory by Prof. Bernard, 
As the instrument was kept pointed at the comet during the exposure 
the stars appear as short streaks. The actual length of the 
comet's tail is about five million miles 


mainly of bright bands or lines, three of which are 
conspicuous. The brightest of these, as is shown by 
comparison with the hydrogen lines of the comparison 
spectrum, is the so-called “cyanogen band” at the ex- 
treme violet end of the visual spectrum. The cthers 
are probably, as in the case of other comets, alsu due 
to gaseous compounds of carbon. 

Between these bright bands can be seen a faint con- 
tinuous spectrum, due to reflected sunlight, 

When the comet first appeared, the photographs 
made at the Lick Observatory showed this continuous 


spectrum alone. At that time it must have been 
shining entirely by reflected light but by the date of 


our illustration it had already begun to be self-lumi- 
nous. This is corroborated by the fact that its bright- 
ness increased much more rapidly than could be ex- 
plained by the mere increase in the amount of reflected 
light, due to its approach to the sun and to us 

This intrinsic light of the comet, as its 
shows, is given off by luminous gas; but we do not 
yet know what makes this gas shine. It 
be high temperature, for the comet had just come frem 


the depths of interplanetary space, and did not yet 


spectrum 


can hardly 


receive nearly as much heat from the sun as the earth 
does. 
action, for it 
proaches the sun 
trum in the laboratory by passing an 
charge through a vacuum tube containing compounds 
of carbon and nitrogen at very low 
interest that, even if the 
compounds form but a small percentage of the gas in 


It must, however, be due to some kind of soiar 
increases very rapidly as a comet ap 
We can reproduce the 


sane spec 


electrical dis 


pressure 
It is of special carbon 
the tube, their spectrum becomes relatively prominent 
when the pressure is made very small, say 1/100,000 
of that of ordinary air. It may be 


carbon co 


therefor that at 


the lowest pounds have a ex 
ceptional capacity for shining 


to conclude that they are the principal gaseous con- 


pressures 


ind it would be unsafe 
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tit i f the comet, because the give off almost 
nh th ligt 

it may be added tha Log bands in the 
spectrum are prod mily by the poisonous gas 
of that name, but in a int when carbon and nitro 
gen are togethe ad electrical excitement For ex 
ample, the ‘ trong in the yectrum of an 
ordinar i gn here the nitrogen comes from the 
irc, and arbon from the terminals It would be 
about as reasonable to conclude that an arc-light was 
poisonous, after looking at it through a spectroscope 
from a distan us to make the same deduction about 


Whatever m I e origin of this intrinsic light of 
comets, it is responsible for most of the phenomena 
which make them of general interest, for almost all 


the light of the tai well as of the head of a bright 





omet } If Halley’s comet shone by 
reflected sunlight alone it would be barely visible to 
the naked eve, even under the most favorable circum 
stances 

Actually, owing to its intrinsic light, it has been a 
conspicuo ject at every return for the last 2,000 
ears The only gap in the record in A. D. 912—has 
lately. been filled by the discovery of unmistakable 
eference in old Japanese chronicles 

The actual quantity of matter composing it must, 
however, be ve mall as compared with the more 
familiar heaven! bodies It is possible to form a 
rough guess as to it amount by considering the 


amount of light wt 1 it reflects when it is not shining 


on its own account. From the estimates of magnitude 
made last September, it appears that a single body 
only a little over 30 miles In diameter at the distance 
of the comet would have sent us as much reflected 
light. provided that its reflecting power was equal to 
that of the moon, which is lower than that of most 
of the planets 


It is, therefore, clear that the comet must be com 


posed of separate particles widely separated The 
whole cross-section of the comet (12,500 miles in diam 
eter) is about 120 million square miles; while the 


total area of al} the reflecting particles, according to 
the above ¢ A ray 
of sunlight falling on it has therefore less than one 


stimate, is about 1,000 square miles 
chance in 100,000 of being stopped, and all the rest of 
getting through some empty space It is no wonder 
that comets are transparent, and that stars can be 
seen through them! If we only knew how big thes« 
particles were, we could now estimate their number 
and their toial mass. But here we are quite in the 
dark. As the light of the comet seems uniformly dif- 
fused and it shows no signs of resolution into points 
of light, the number of particles composing it must 
at least be counted by thousands. Their average diam- 
eter must therefore be less than a mile, though they 
may vary enormously in size If all gathered into 
one compact group, they could at most hardly exceed 
in bulk the satellites of Mars or the smallest of the 
asteroids 

But how much smaller than this limit their actual 
dimensions may be, we do not know. If, purely for 
illustration, we suppose that they average an inch 
across, *there would be some five or six million millions 
of then This sounds like an enormous number, but 
if we calculate the bulk of the comet, we find that 
there would be only five or six particles per cubic 
mile of space, on the average, inside it Near the 
eenter they would doubtless be more closely packed, 
and more thinly toward the outer parts of the comet. 
The combined bulk of all these particles would be 


about 8&0 million cubic yards—a large amount from 
the engineering standpoint, but not equal to the quan- 
which fails within the limits of the 


in the Union during a heavy rainstorm 


tity of water 
amatliest State 

This may serve to give us some idea of the extreme 
tenuity of the comet as a whole. If we took a space 
as big as the comet, that is, half as much again in 
diameter as the earth, and sowed ordinary golf balls 
through it at the rate of two or three per cubic mile, 

intervening space absolutely vacant, we 
something that would look quite as bright 


comet—if put alongside it when it first 


leaving the 
would get 
as Halley's 
appeared 
The gaseous matter, which gives most of the light 
at perihelion, probably oozes out of the solid particles 
as these grow warm under the sun's heat when they 
approach it. As the gas becomes luminous under solar 
action, the brightness of the comet increases, and its 
outer regions 


of reflecting particles was too small to influence our 


originally invisible because the number 


eyes, gradually come into view 

is repelled from the head of the comet, 
forces, and driven away from the sun 
sunlight, which, as is well known, 


Some of thi 
by little-known 
by the action of the 
exerts a force of repulsion which, if a particle is ex- 


ceedingly small, as are the gaseous molecules, is 
stronger than the attraction of the sun 

Thus arises the long and magnificent tail, which, 
like the smoke-trail of a steamer at sea, is ever being 


renewed at one end and fading away at the other, even 


the comet in its journey 


though it seems to accompany 
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As the comet recede from the sun, much of this 

weou matter has thus been lost, never to be re 

tined Some of the remainder probably condense 
round the olid particl when they become cold, and 


ome cscape into space 

The comet is thus gradually losing its substance 
and in the course of ages it may be deprived of all its 
tail-forming material, and lose its former glory. This 
seems to have actually happened to some of the short 
period comets, one at least of which has disappeared 
altogether 

Halley's comet is perhaps preserved from such a 
fate by the longer interval between its returns to the 
region near the sun, where its activity takes place. It 
may be, too, that it has more of the right sort of ma- 
terial to spare for a tail But the time may come 
when most of this is lost, and its successive appear- 
ances May gradually lose those impressive features 
the 
hearts of mankind, and dwindle at last into something 


which have so long inspired awe and wonder ir 


which the professional astronomer alone will be in 
terested in watching 

2-0-2 - 
The Mercury Vapor Lamp and Its Effect on the Eye. 
published a reference to a 
stating in 


About a year ago we 
report of Prof. J. Norman Collie, F-R.S., 
effect that a German medical journal had described 
certain cases of alleged injury inflicted upon the eyes 
by rays of mercury vapor lamps. These cases referred 
to all prove to have resulted not from the mercury 
vapor illuminating lamp, which is now so largely in 
use in this country and which is constructed with a 
tube or container of glass, but from a special lamp 
used in medical, sterilization, and chemical processes, 
having a quartz container. The medical or sterilizing 
lamp, to be sure, uses mercury vapor, but its container 
being of quartz, it is transparent to those rays which 
may be injurious to the eyes, while glass is opaque to 
such rays and does not permit their passage The 
quartz lamps referred to by Prof. Collie are inten- 
tionally made to emit germ-destroying rays Dr 
Charles P. Steinmetz, who has made a careful study 
of mercury vapor lamps used for illuminating pur- 
poses, stated in an article in the Electrical World and 
Engineer of February 21st, 1903, as follows 

“The mercury arc, therefore, is the only known arti- 
ficial illuminant which is perfectly harmless, and thus 
especially suited for use where accurate work has to 
be done by artificial illumination, as in drawing rooms, 
offices, factories, etc.” 

The same scientist in an article in the Daily Union, 
Schenectady, N. Y., on January 17th, 1903, stated as 
follows: 

“Therefore electric lights are less harmful than gas 
or oil lamps, being whiter, and the white daylight the 
least harmful, while the mercury are light which is 
entirely devoid of red rays, is absolutely harmless, 
and a person can look straight into one of these mer- 
cury arcs of enormous brilliancy without being blinded 
by it.” 

In one of Dr. Steinmetz’s books entitled “Radiation, 
Light, and Illumination,” he makes the following 
statement: 

“The harmful effect of working very much under 
artificial illumination is largely due to its energy effect, 
incident to a large amount of orange, red, and espe- 
cially ultra-red in the radiation of incandescent bodies 
used for illuminants and thus does not exist with 
‘cold light,’ as the light of the mercury lamp.” 

eS 
The Current Supplement, 

Prof. R. F. Ruttan writes most interestingly in 
current SupPLEMENT No. 1789 on the manufacture of 
alcohol from sawdust and other wood waste. A novel 
type of automatic stamp-vending machine is described 
and illustrated. Prof. Charles Edward Lucke writes 
on the development of power systems. Prof. Otto N. 
Witt’s paper on fast and fugitive dyes is concluded. 
Harlan I. Smith presents some curious information 
on the wooden monuments of the Northwest Coast In- 
dians. A biography of the famous Dmitri Ivanovitsch 
Mendeléeff is published. A method of instantaneous 
microphotography is described. 
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Official Meteorological Summary, New York, N, Y., 
March, 1910. 


Atmospheric pressure: Highest, 30.51; lowest, 29.47; 
mean, 30.8. Temperature: Highest, 78; date, 29th 
and 30th; lowest, 24; date, 18th; mean of warmest 
day, 64.5; date, 25th; coolest day, 32; date, 15th; mean 
of maximum for the month, 52.4; mean of minimum, 
37.0; absolute mean, 44.7; normal, 37.5; daily excess 
compared with the mean of 40 years, 7.2. Warmest 
mean temperature of March, 48, in 1903; coldest mean, 
29, in 1872. Absolute maximum and minimum of 
March for 40 years, 78 and 3. Average daily excess 
since January ist, 3.5. Precipitation: 0.86; greatest 
in 24 hours, 0.26; date, Ist and 2nd; average for 
March for 40 years, 4.10. Deficiency of this month com- 
normal, 3.24. Accumulated deficiency 
Greatest precipitation, 7.90, 
Wind: Prevailing direc- 


pared with 
since January ist, 1.09 
in 1876; least, 0.86 in 1910. 
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tion, northwest; total movement, 7.983 mile average 


10.7; maximum velocity, 44 miles pe; 


hourly velocity 


hour Weather: Clear days, 13; partly cloudy, 13 
cloudy, 5; on which 0.01 or mere of precipitation o 
Snowfall, 0.4. Mean relative humidity, 68.3. 


Sunshine, 69.2 


curred, 6 
Dense fog, 2nd, 3rd 
— —P + ore -— 

The Highest Dam, 

At the hour of two in the morning of Sunday, Janu- 
ary 16th, the completion of the Shoshone dam in Wyom- 
ing was announced. This is the highest dam in the 
world, being 328.4 feet from the base to the parapet. 
It is located in the profound canyon of the Shoshone 
River, in one of the wildest and most picturesque reg- 
ions of northern Wyoming. The walls of the gorge are 
nearly perpendicular, and rise nearly 2,000 feet above 
the stream. At its base the dam is 70 feet across; on 
top it is 175 feet in length, and at the base the dam is 
108 feet wide. 

The completion of this dam creates an enormous 
reservoir, having a surface area of ten square miles 
and an average depth of seventy feet. The capacity 
of this irrigation basin in gallons is something like 
148,588,512,000. The construction of this great dam 
was attended with difficulty from the beginning, owing 
partly to the inaccessible section in which it stands. 

The dam is to control for all time the great floods 
of the Shoshone River and to provide an ample water 
supply for the irrigation of more than 100,000 acres of 
exceptionally fertile land in the valley below, a portion 
of which is now available for settlers under the terms 
of the reclamation act. 

The contract for the Shoshone dam was let Septem- 
ber 18th, 1905, to a Chicago firm for $515,730. This 
firm, however, defaulted, and the work was completed 
by another contractor 

ee 
Ralil-Cleaning Car, 

When streets are cleaned by sweepers, whose brushes 
push the dirt before them, the dirt is swept into the 
grooves of the street railroad rails and then compacted 
by the wheels of the running cars. The rails so coated 
with dirt offer a greater resistance to the electric 
current, thereby causing a greater amount of power 
to be used for the propelling of the cars. The rails 
must be constantly cleaned to avoid loss of current. 

The Hanover Street Railway Company has built for 
this purpose a special rail-cleaning car. It is similar 
in construction to a regular two-axle car, and has two 
25-horse-power motors. Between the front and rear 
wheels on both sides of the car are steel brushes, which 
loosen the dirt from the rails. This dirt is automati- 
cally removed by a vacuum pump, and deposited in a 
box built into the lower part of the car between the 
axles of the driving wheels. The vacuum pump is 
operated by an electric motor attached to the dirt box 
To avoid the raising of dust in dry weather, a sprink- 
ler and two tanks, holding about 925 gallons of water 
each, are provided. 

As soon as the box is filled, an automatic alarm noti- 
fies the motorman, who shuts off the pump, raises 
the brushes, and takes the car to a place where it can 
be emptied and made ready for another trip. 

This car can be run at any rate of speed allowable 
in street traffic up to 1714 miles per hour, and still 
will work with good results. It can be run by one 


man, and the amount ¢ 
10 miles per hour is only about 3,000 volts per mile 
The car can clean daily an average of 45 miles of 
track, using according to weather conditions, up to 
32 gallons of water and taking up to one cubic yard 


of dirt per mile of track 


f power used at a speed of 
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Death of T mas A, Baxendale, 

The founder of the box toe industry in this country, 
Mr. Thomas A, Baxendale, died at Brockton, Mass., on 
April ist at the age of seventy. A native of England, 
Mr. Baxendale came to Brockton in 1867 a poor man. 
The shoe industry was then in its infancy. He entered 
one of the large factories and invented the box toe 
which is now used in nine-tenths of the shoes that are 
worn. Later, with John Simmons as a partner, he 
founded the firm of T. A. Baxendale & Company. He 
invented many machines for producing shoes, most of 





which are now in common use. He died a wealthy man. 
- —_>+2e>+— _——— 
Death of Thomas B, Jeffery. 

Mr. Thomas B. Jeffery, who invented what is known 
as the clincher pneumatic tire, died on April 3rd, at 
Pompeii, Italy. He was for more than twenty-five 
years a partner of the firm of Gormully & Jeffery, 
makers of bicycles. English by birth, he came to this 
country at the age of eighteen, and settled in Chicago. 
He took an active interest not only in the develop- 
ment of the bicycle, but in the automobile as well. 

— —»>~<- + e———t—— 
Death of Paul Theodore Sievert. 

Paul Theodore Sievert died January 11th, 1910, in 
Dresden. He was a well-known German manufacturer 
and inventor, He is best known for an invention in 
which he applied compressed air for blowing vessels 
of glass of any desired size, 
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WANTED—A RICE HULLING MACHINE. 
To the Editor of the Screnriric AMERICAN: 

Whoever will invent a machine to hull rice, will be 
as great a benefactor to the rice farmer and the con- 
sumer as Eli Whitney in the invention of the cotton 
gin. The farmer often gets 75 cents per hundred or 
less for his raw product, and generally has his crop in 
the mill for months before he gets this. The mills are 
huge structures because of the necessity for large 
storage; but the real mill part of the plant is about 
the same in machinery as a flour mill. The main 
processes are two, the removal of the hull and the 
removal of the polish. The former is accomplished by 
burr stones, but the grain passing from under these 
is not completely clear of the hull. The next process 
is accomplished by a cylinder of wire cloth containing 
a revolving core of sheepskin with the wool on, which 
takes off the remaining hull and the outside of the 
grain as well. The native French of Louisiana pre- 
pare their rice by means of a wooden pestle, which 
removes the hulls and leaves the polish, the most 
nutritious part of the grain. Usually the mills have 
an arrangement for coating each grain with paraffin, 
but this is not even an improvement except in ap- 
pearance. 

Whoever will invent a small machine, say in size 
similar to a farmer’s fan mill, that will remove the 
hull from the grain, will remove the rice crop from 
the enormous toll now paid the miller, and give a 
cheap and healthy food to the people as a superior 
substitute for the present rapidly ascending foodstuffs 
to which we have been accustomed. There are large 
investments in the milling of the crop, but it ought to 
be a paying investment with $9.75 profit between the 
planter and the consumer on each 75 cents received 
by the farmer C. W. CAMPBELL. 

Johnston City, Il. 

++ + oe 
THE EFFECT OF REFRACTION ON THE TRIANGULATION 
OF MOUNTAIN SUMMITS. 

A REPLY TO MISS PECK’S STATEMENTS IN THE PRESS. 
To the Editor of the Screnriric AMERICAN: 

Since the announcement by Mrs. F. Bullock Work- 
man of the results of the recent scientific and carefully 
executed measurement of the two summits of Mount 
Huascaran by the professional engineers sent out to 
Peru by her from Paris, Miss A. Peck has favored the 
press with communications, the evident purpose of 
which is to bolster up her assertions not based on any 
measurement data as to the height of that mountain 
by attempting to discredit the figures obtained by 
triangulation, the most accurate method of measuring 
altitude known. To effect this the communications 
contain a quotation and two statements, one of the 
latter absurd and self-contradictory in its terms, so 
brought together as to tend to befog the mind of the 
reader and lead him to infer that in general the re- 
sults of triangulation of a mountain summit by an 
expert engineer are likely to be vitiated to an extent 
of 4,000 feet by refraction. 

The quotation from Mr. Mumm and the statement 
attributed to Dr. Collie, the one a publisher and the 
other a chemist by profession, neither of whom, so far 
as I know, has ever claimed to be an expert in altitude 
measurements, merely repeat in general terms what is 
well known to engineers, that no method of determin- 
ing the exact amount of refraction having been yet 
discovered, the present heights of certain high moun- 
tains obtained by triangulation may be somewhat 
changed, either higher or lower, should such method 
be discovered in the future. Such change would prob- 
ably not be great in any case, and in many cases 
would be very slight, varying from nothing to a few 
feet, for no coefficient of refraction that is likely to be 
used would greatly alter the results now obtained. 

Between the recognition of the fact that figures 
obtained by triangulation may not now be absolutely, 
though they are essential’y, accurate, and the ridicu- 
lous statement asserted by Miss Peck to have been 
made by a nameless friend of a so-called “former mem- 
ber of the British Royal Engineers” that he triangu- 
lated the great peak K-2 and obtained a height 4,000 
feet greater than that now assigned to it by the Indian 
Survey, which impossible difference Miss Peck would 
have the public believe is due to refraction, there is 
an impassable gulf. 

The possible discovery of an absolutely accurate 
method of determining refraction would affect chiefly 
the present altitudes assigned to certain very high 
Himalayan peaks, such as Mount Everest, which were 
triangulated from very distant points low down in the 
Indian plain, and to a less degree some other high 
peaks also measured from distant stations. At the 
discussion of a paper on mountain exploration read 
by me before the Royal Geographical Society in Lon- 
don in November, 1907, Sir Thomas Holdich, one of the 
most eminent living English engineers, for many years 
as a Member of the Survey of India engaged in Hima- 
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layan surveying, speaking of the very highest moun- 
tains said: “We do not know exactly, and at present 
there is no means of determining, what the exact effect 
of refraction may be in those altitudes; . and the 
result of variation when applied as correction to those 
observed trigonometrical altitudes may be consider- 
able.” To show what he judges to be considerable may 
be added his further remark, “Mount Everest will 
probably prove to be some hundred feet or so higher 
than we at present reckon it.” 

Observe that Sir Thomas considers one hundred 
feet in 29,002, the present height assigned to Mount 
Everest, a considerable change in the altitude of that 
peak, which is the most extreme case of all on account 
of its great altitude, its distance from the measuring 
stations, and the large amount of moisture in the air 
above the hot, steamy plain of Bengal. He does not 
for a moment entertain the figure of 4,000 feet said to 
be suggested by the friend of the British Royal Engi- 
neer. If Sir Thomas’s estimate be a _ probable 
one in this case, in the more favorable ones of lower 
summits measured from near stations the amount of 
correction would shade down nearly or quite to zero. 

Now Miss Peck supposes an allowance similar to the 
friend of the Royal Engineer’s 4,000 feet made to the 
ascertained height of Huascaran, and asserts, “it might 
easily happen that the mountain is one or two thou- 
sand feet higher than it has been figured,” which 
would bring it up well toward the altitude she has 
estimated it at. Such a supposition is not tenable. 
Even if the 4,000-foot statement regarding K-2 were 
true, the conditions in this case are entirely different. 
Her plan is ingenious but not creditable to her knowl- 
edge of the principles of altitude-measurement. Sup- 
positions have no place in this field. Observed facts 
are what count. 

M. de Larminat and his assistants, who are expert 
engineers and know what they are about, triangulated 
the two summits of Huascaran from four accurately 
measured stations at an altitude of 12,500 feet, in the 
immediate neighborhood of that mountain, in perfectly 
clear weather. Here was no immense distance, no 
haze in the air, no great height of the summits above 
his stations, as in the case of the great Himalayan 
peaks mentioned, to cause any appreciable chance of 
error due to refraction. Refraction in this case, if not 
allowed for at all, would be practically a negligible 
quantity. His results determined from four stations, 
three being usually considered sufficient to insure accu- 
racy, must be exact to within a very small figure, Prof 
Fr. Schrader and M. Henri Vallot of Paris after a 
careful personal examination and checking of all M. 
de Larminat’s observations and calculations have in- 
dorsed them as correct. The indorsement of engineers 
of such worldwide reputation as they have is a suffi- 
cient guarantee of the accuracy of the work. Miss 
Peck may therefore rest assured that this triangulation 
will be accepted by engineers and experts as accurate 
and definitely settling the question of the altitude of 
the two summits of Huascaran. 

Miss Peck makes two other statements, the relation 
of which to the altitude of Huascaran is not apparent: 
(1) That I “improperly claimed” a world record with 
23,394 feet; and (2) that Mr. Graham’s ascent of 
“Mount Kabru, about 24,000 feet, twenty years earlier, 
is now quite generally acknowledged.” Mr. Graham, 
on his return from the Eastern Himalaya, claimed to 
have nearly ascended Mount Kabru as well as to have 
made a number of other high ascents. He gave an 
account of his experiences, in London. His claims were 
very generally disbelieved at the time and afterward 
by mountaineers and engineers, and were especially 
disputed by the Indian Survey, the members of which 
were in a particularly advantageous position to judge 
of their truth. The grounds for discrediting his ascent 
of Kabru were several, but the strongest of all, well 
known to the Survey officials, has never, I think, been 
published, as the Survey did not enter the lists in 
print against Mr. Graham. Within two years I have 
had the opportunity of discussing the question with 
a retired surveyor general of the Indian Survey, who 
was in Calcutta when Mr. Graham returned from his 
attempt on Kabru, and he expressed his disbelief in the 
strongest terms. 

Some time after the event Mr. Douglass Freshfield 
advocated Mr. Graham’s claim, bringing forward no 
new evidence beyond Mr. Graham’s original account, 
but basing his opinion on certain considerations of 
probability, which though specious were not con- 
clusive and did not convince the public. He stood 
nearly alone for years. Recently a few of his friends 
have expressed their concurrence in his opinion, and 
in the United States Mr. E. S. Balch and Miss Peck 
have echoed the cry, though neither of them can have 
any knowledge of the question that can make their 
opinion regarding it of any value. The world at large 
has remained either neutral or disbelieving. 

It is noteworthy that Mr. Graham had no instru- 
ments, not even an aneroid, with him by which to 
determine the altitudes he claimed to have reached, 
so that, as in Miss Peck’s case, his ideas as to his 
altitudes were based wholly on guesswork, It is also 
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significant, as an English journal recentiy stated, that 
after his account given in London, he never joined in 
the discussion that followed nor attempted by any 
further statement to defend his claim. Not long after- 
ward he disappeared, and, so far as I have been able 
to learn, his whereabouts have since remained un- 
known. 

Mr. Graham's account constitutes the only evidence 
available in the question. If anyone after reading this 
chooses to believe that his claim to have ascended 
Kabru is valid, he has a perfect right to do so, but 
such belief does not afford any proof of validity, nor 
does it warrant the person holding it in asserting that 
Mr. Graham's ascent “is now quite generally acknowl- 
edged.” The only verdict that can be reached, as the 
matter stands, is that of unproven. 

In stating the above facts I wish it distinctly under- 
stood that I am not expressing my own opinion as to 
Mr. Graham’s claim. This 1 have nowhere done either 
in lectures or in writing, although such expression has 
been ascribed to me by others. 

With regard to Miss Peck’s repeated assertion that 
I "improperly claimed” a world record with 23,394 feet, 
niy position may be stated as follows: Although, as a 
matter of fact, this altitude, attained by me in 1983, 
was and remained for several years the highest meas- 
ured altitude reached on an ascent, and although ! had 
every right to publish it to the world as a record, with 
two exceptions I have never mentioned it as such 
either in public or in print, not even in the volume 
“Ice-Bound Heights of the Mustagh,” by Mrs. Bullock 
Workman and myself, in which I have described my 
ascent to that altitude. One exception was a mention 
of it in one of the issues of “Who's Who?” The other 
was in connection with a paper on that ascent read 
before the Alpine Club in London in May, 1905, when 
I said: 

“The word ‘record’ in the title of this paper is used 
as referring to the highest substantiated ascent yet 
made in mountaineering. The contention that Mr 
Graham reached an altitude of 24,000 feet has, on 
various grounds, whether rightly or wrongly, been se 
strongly disputed that it must be regarded as far from 
proved, and therefore the altitude mentioned cannot 
properly claim a place among those acknowledged to 
have been made.” 

In this year 1910, so far as Mr. Graham’s claim is 
concerned, I see no reason to alter a word of that 
statement. 

In view of the above I do not think it would be 
courteous in me to deprive Miss Peck of the distirfe- 
tion of “improperly claiming” a world record, in which 
she herself has enjoyed a monopoly for the last two 
years. During that time her chief appeal to the in- 
terest of the public has been not by scientific observa- 
tions on natural phenomena at high altitudes, but by 
constant reiteration in the press, without the authority 
of any measurement proof, of claims to the attainment 
of an altitude variously stated at from 25,000 te 23,000 
feet, which finally crystallized into “It may be re 
garded as certain that Huascaran is above 23,006 feet 
. .. If, as seems probable, the height is 24,000 feet, 1 
have the honor of breaking the world’s record for men 
as well as women.” 

Mrs. Bullock Workman’s engineers have now 
stripped her claim of all ifs and probabilities and 
brought it definitely down to 21,812 feet, the altitude 
of the lower summit of Huascaran she claims to have 
ascended. WILLIAM HunTeR WorkMAN 

Algiers. 





Effect of Rainfall on the Cotton Industry. 

The amount of rainfall and the development of the 
cotton industry, in any region, are intimately con- 
nected. The first proof of this rather surprising as- 
sertion is found in the continual endeavor of inventors 
to devise means of giving to the air of cotton spinning 
rooms a proper and sufficient degree of humidity. But 
a deficiency of natural humidity cannot be perfectly 
remedied by artificial means, and it is a fact well 
known to all cotton spinners that the product of the 
spindles is considerably increased by the constant 
presence of a large amount of moisture in the air 
The moist climate of Normandy has made that. prov- 
ince the chief seat of the cotton industry in France, 
and for a similar reason Manchester has become the 
center of the English cotton manufacture. In addition 
to a moist atmosphere, the cotton industry requires 
abundance of water in its visible form. Cotton mills 
are always located on or near streams and are pro- 
vided with capacious reservoirs. 

Hence the great diminution in the rainfall of the 
Manchester district which has taken place within the 
last half century is a valid cause for alarm. Hesketh 
has collated the records of rainfall made between 1860 
and 1908. He finds that the mean annual rainfall 
was 36 inches between 1860 and 1886, but only 27 1-3 
inches between 1886 and 1908. The observed shifting 
of one of the branches of the Gulf Stream i ugzgested 
as a possible cause of*this great decrease in rainfall 
which threatens the industrial prosperity of Maaches 


ter and the surrounding distric!.—Cosmos, 
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THE DISINFECTION OF RAILWAY CARS. 


The running of a railroad in Germany is evidently 
accompanied with unpleasantnes if one may judge 
from the accompanying photograph The Potsdam 
shops, which are responsible for the proper main 
tenance of roiling stoc! been confronted with the 
difficult task of disinfecting the cars It-seems that 
the coache whict turn from Russia are literally 
aswarm wit! ! ni Even after the cars had been 
cleaned wit true Teutonic thoroughness, there was 
till the ossibili that living disease germs might 


iurk in the walls and hangings. It was therefore,the 
to take down all the uphol 
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GOVERNMENT IRRIGATION IN THE YAKIMA WATER- 
SHED.—THE TIETON CANYON CANAL. 
BY AY ALLEN WILLEY, 

The region adjacent to the Yakima River in south- 
ern Washington is the location of a group of irriga- 
tion projects which are notable for the engineering 
features. The topography of the country reveals a 
number of areas of arid land, separated by hill ranges 
which prevent water being distributed from a single 
source of supply The engineers of the Reclamation 
Service have made an investigation which extended 
from the lower portion of the Yakima River to its 
head waters in the foot hills of the Cascades, and 
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be impossible to build a tunnel or open canal upon it. 
Consequently, several miles of the conduit were sup- 
ported upon hinges or arms of reinforced concrete 
anchored into the rock and extending outward from 
the canyon side. The Tieton project contemplates the 
irrigation of from 24,000 to 30,000 acres of land in 
the vicinity of North Yakima, Wash. 

As the water is conveyed along the precipitous side 
hill of the Tieton canyon, for 20 per cent of the dis- 
tance the canal lies in tunnels. The open canal sec- 
tions are of semicircular form, 8 feet 25 inches in 
diameter, with concrete shell 4 inches thick, while the 
tunnel sections are of circular form, 6 feet 1% inches 

in diameter, with concrete shell 4 
inches thick This canal and 





practice for some yea! t 

stery, curtain t ind to clean 
everything thoroughly Natur 
¢ c 

aily the expense involved was 
heavy, and the cars were with 
held from service for a consider- 
able time Moreover, there was 


also the danger of infesting the 


shops and other cars 


The problem seems to have 
been successfully solved by Julius 
Pintsc! yho a ied to the rail 
way car a principle of disinfec- 
tion which has been successfully 
employed on vessels His disin- 
fecting apparatus consists of an 
iron cylinder built up of cast-iron 
annular sections, of 16 feet in 


ternal diameter. The inside length 
is about 72 feet The cylinder is 
so stoutly mstructed that it can 
easily support without deforma 


tion a 30-ton car 





During disinfection the air 
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tunnel lining are made up in 2- 
foot lengths, manufactured on the 
flats along the river bank, where 
- concrete ingredients are readily 
i obtainable, and lifted to the canal 
line by cable hoists operated by 
electric power. These hoists are 
used successively at points about 
two miles apart, and the concrete 
shapes are transported along the 
canal between hoists on railroad 
tracks laid in the bed of this exca- 
vated route. 

This plan was adopted for the 
reason that beds of sand suitable 
for concrete were found in the 
bottom of the river. In fact, the 
Tieton valley was: made the site 
of a novel concrete works. The 
question as to how to transport 
them to the work was answered 








within the cylinder is consider- 
ably rarefied by a pump, and as a 
result, the outer air exercises a 
pressure of about 1,900 tons on 
the disinfecting cylinder. Since the apparatus is 
heated during disinfection, allowance has to be made 
for expansion Hence the cylinder is mounted upon 
rollers, so that the apparatus can yield to an extent 
of about three-quarters of an inch in length, which is 
the amount of expansion 

Refore it is run into the cylinder, all the windows 
and transoms of the car are opened. By means of a 
crane a two-ton closure is brought against the open 
end of the cylinder 4 rubber gasket is employed to 
make the iosure hermetic Huge bolts hold the 
closure gasket, and cylinder together. Steam is 
blown into the interior of the cylinder. Two hundred 
and fifty steam: pipes !ine the interior of the cylinder 
ali receiving their supply from the main pipe The 
total length of al! these ipes is about 1% miles In 
order to heat the air within the cylinder quickly and 
uniformly, two blowers are set in 


motion, so that all the air ts 


have planned five reservoirs and distributing systems, 
which will have a capacity to irrigate no less than 
350,000 acres, making this group of projects one of 
the most important in the West. The various works 
Wapato, Kettitas, and 
Benton. They have a water supply through the rivers 
from four lakes and a submerged “meadow” having a 


are the ‘Tieton, Sunnyside, 


total area of 574 square miles 

While the lower section of the Yakima River is 
sed in part for what is known as the Sunnyside 
project, most of the service is performed by the 
Tieton, the Naches, and the Cowiche streams—small 
rivers which are feeders of the Yakima 

Of the projects, the Tieton is most interesting from 
a scientific standpoint, owing to the difficulties along 
the route, the various applications of power, and the 


fact that without the use of concrete the project 


by the use of electrical power. A 


The huge cylinder in which German railway cars are disinfected by steam and series of tramways were built at 
formaldehyde at Potsdam after their return from a trip to Russia. 


convenient points up the side of 
the canyon operated by cable 
hoists. These hoists in turn were served by a series 
of electric motors securing current from a power sta- 
tion constructed for the purpose The concrete as 
fast as mixed was molded to the proper dimensions 
in portable molds mounted on wheels, so that they 
could be drawn from place to place. After hardening 
had taken place, the forms were set upon trucks 
having sides of steel framework. These trucks were 
mounted on the tramway, and the material hauled to 
the top ready to be set in place. 

On the Tieton project 10,000 feet of tunnel were 
necessary, divided into two sections of 3,000 feet each 
and one of 4,000 feet. In excavating these much of 
the formation was found to be of black basalt rock 
requiring special machinery to remove it. In making 
the tunnel excavation a circular bore 7% feet in diam- 
eter was driven by machine drills. Tieton River has 
a fall of from 50 to 60 feet per 
mile, and advantage was taken of 





brought in contact with the heat- 
ing tubes. Even during the cold- 
est weathei the temperature 
within the cylinder can be raised 
to 140 deg. F. in from one to two 
hours. In order to heat an entire 
coach to this temperature, about 
five hours is required After the 
car has reached the proper tem- 
perature, the air is pumped out 
of the cylinder until a vacuum of 
i0 to 74 centimeters of mercury 


under the norma! pressure is ob- 


tained At this atmosgpherik 
pressure water will boil at 104 
deg. F Hence all moisture is 


evaporated from the car without 
injuring the parts by the exces 
sive heat In no other way is it 
possible to kill vermin effectually 
The upholstery, curtains, hang- 
ings, etc., are not in the least in- 
jured 


For very special purposes the 





cars may be disinfected with 





this to develop the power re- 
quired for operating drills and 
other machinery and for lighting 
purposes. A power canal 3,500 
feet long, of 180 second-feet maxi- 
mum capacity and 34 feet effec- 
tive head, has been completed, 
which supplies water for operat- 
ing a Franklin air compressor 
0 





capable of compressing 1,2! 
cubic feet of free air per minute 
to a pressure of 105 pounds per 
inch, a Westinghouse generator 
of 120 kilowatts capacity, and 
one set of 26-inch twin turbines. 

About 500 horse-power is devel- 
oped, ample to operate the six 
electric drills, six air drills, shop 
machinery, pumps, hoists, etc., 
and to light All the camp build- 
ings. The turbine is regulated by 
a governor, and the power canal 
is provided with an ample auto- 
matic overflow, just below the 
power house. An electric trans- 








formaldehyde gas At the very 
first attempt, a car was thor 
oughly purged of vermin. To 
make assurance doubly sure, and 
to test the efficacy of this formal- 
dehyde disinfecting method, a glass vessel full of the 


living (nsects had | 


en purchased from a professional 
vermin-exterminator in Berlin This vessel was 
placed in the car and covered with cotton and linen 


rhe insects were aii killed 


The apparatus has also been employed to dry out 
wet cars, a well as cars pervaded with the un 
pleasant dor of cooking After twenty-four hours 
they were quit eady for service again. In this case 


no formalin wa 
>-*-2> 
Liniment for Burn: irts sugar lime, 10 parts 


glycerine, 30 parts carbolic a arts salol 


Sealing the cylinder with a two-ton gasketed closure before exhausting the air 


and turning on the steam. 


THE DISINFECTION OF RAILWAY CARS. 


would have been impossible. This stream flows 
through a deep canyon with very steep sides, the 
height of the bluff ranging in places as high as 400 
féet from the bed of the river to the level of the 
canal. The water of the Tieton is diverted by means 
of a concrete dam thrown across the stream. Although 
but three feet high and 200 feet long, the reservoir 
thus made is sufficient to fill a main canal 12 miles 
long and lateral! canals having a total of 51 miles. In 
conveying the water from the dam to the point of 
distribution, the only practical route which could be 
located was largely along the side of the canyon near 
the top, the rim being of such formation that it would 


mission line, carrying 2,300 volts, 
has been constructed to the upper 
portal of Trail Creek tunnel, a 
distance of seven miles. Electric 
drills are being operated at the 
two portals of Trail Creek tunnel, and at the upper 
portal of Tieton tunnel. At the lower portal of Tieton 
tunnel, and at both portals of North Fork tunnel, air 
drills have been installed 

Another difficulty in the way of building the Tieton 
project was the crossing of a number of ravines carry- 
ing small streams. A part of these were diverted 
into concrete flumes, while ‘other conduits for them 
were made from rubble masonry. These culverts are 
of the arched type and vary in width from two feet to 
eight inches, the size of the larger ones being neces- 
sary in order to allow for the flood currents through 
the ravines. The total expense of completing the 














16, IgIo, 
very small considering the work 
performed and the acreage which 
water, a tract which will aggre- 
acres in all. In the construction 
necessary to have a telephone line 33 
miles in length, wagon roads along the route of the 
ind tunnels as well as temporary settlements 
valley and on the rim of the 


Tiet oject 1S 
whi 
will rved by th 


gate about 
work 


,0.000 


canal, 


for the workmen in the 
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Increased Cost of Army Rations, 

The numerous published accounts of high prices of 
food and the hardships which have been inflicted upon 
the workingman, and also the fact that hog meat has 
become so high in price that its use has been almost 
prohibitive, has resulted in a complaint from our 
Uncle Sam, to the effect that his army would have to 
substitute corned beef or corned-beef 


hash for bacon. 








canal consists alternately of open semicircular concrete conduits and 


circular tunnel. 


One of the portable molds used in forming the concrete facings of the 


conduit, 


The 4-inch concrete lining was built in sections in the valley and lifted to 
place on the side of the canyon. 


GOVERNMENT IRRIGATION IN 


canyon The 
the rai 
on thre 
with tl 


land, however, is especially suited to 
forage, fruit, and hops and is located 
mportant railroad lines having connections 
rincipal cities of Washington. 

ode menial 
Burns.—lIodoform, 80 parts; extract 
10 parts; carbolic acid, 1 part; rose unmguent, 


ne of 


Ointmen for 
of conii 
600 part 











Building the open section of the Tieton conduit. 
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tioned before the price of bacon has so increased as 
to make the change desirable. 

The garrison ration is steadily increasing in price 
because of the general rise in 
ucts. When the estimates for army subsistence wer: 
made last May for the next fis 
that a ration would 20.97 cents. 
this year the cost had increased to 22 


the cost of food prod- 
year, it was assumed 
cost By January 


cents, making 


Note the wooden 
forms for the concrete, 














To those of us who served in the Spanish war, and 
had the canned or corned beef served us as a part of 
the regular ration, the news will not come as a sur- 
prise, but the man who reads this will undoubtedly 
think of the good beef he gets at home and wonder 
why complaints should be made. 

One particular reason why the army will now use 
corned beef is from the point of economy, for as men- 
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The molding yard, showing the concrete lining sections ready for delivery 


at the canal. 


Side-hill excavation for the Tieton canyon 


. canal, 


CANAL. 


it necessary for the War Department to submit a 
If the 
be nearly 2 
When it 


everal 


ficiency estimate to Congress present rat 


increase keeps up, the cost will 
the end of the next fiscal year. 
that the 
rations, it will be seen that an 
fraction of i 
vance in the aggregat: 


army annually consumes 


a cent in 
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GAMBLERS CHEAT. 


ARKIN ’N 


Games of chance have always had a fascination for 


individual at all ages, and the profes 


all classes of 


a 
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the ring holdout A ring is worn on one of the 


f which is attached, as part of 
spring, flesh 
this spring, and in 


fingers, to the inside « 
colored 
that 
hand by 


the ring, a small wire clip or 
under 


vithin the 


The card is inserted 


manner is retained palm of the 


Experts in sleight-of-hand would not 


the pressur 
equire a clip of this character, being enabled to palm 


hanical aid 





the card without any me 


Jesides such devices as those just mentioned, the 


APRIL 16, 1910. 
rapidly and well executed, is practically undetectable. 
Card “sharps” also employ other devices for gaining 
knowledge of the cards dealt to every member in the 
gain this 
Sometimes 


circle In order to knowledge, a small 
mirror is mirror is at- 
tached to a needle point, and fixed to the under side 


of the table nearest the dealer. 


employed. this 
If, now, in dealing, 
mirror in turn, the 
enabled to tell the position of each 


each card be passed over the 


gambler will be 
card dealt, and to follow the cards before 





sional harp” has made this weakness (which in 
som person j developed into a ruling passion) 
means for « ning an easy elihood, at the expense 
of the numerou flat who visit the race course o1 
other place gambling is ooked upon as 
more or less legitimate pastime rhe 

ingenious mechanical devices which have 

been employed for this purpose are really 

astonishing Such il y appliances as 


loaded dice ai ourse, out of date 


though one ingenious harp” invented 
a table, the toy f which was sheet ste 
under a very thin cloth covering By 
means of an electro-magnet concealed 


within the table it top could be con 


verted into a powerful magnet, and the 


dice (whi were prepared by having or 


side of meta! wl the rest were ivor 
could be att » tl table when tl 
current was on or would fall in any hap 
hazard position when the current was 
shut off Dice however, are generally 
suspected, and hardly anyone would ven 
ture to stake money non the fall of the 
dice any more than he would upon 
three-card monte 

Cards are the most fertile field for che 
gambiers revenue Winning at cards 
depends largels ipen the possession of 
certail high irds oF the ace which 
win ti tricks, and to gain possession of 
thes irds is the gambler's object For 


assuring 


employed called holdouts mechanical 


contrivances neealed in the sleeve 


which by a slight pressure or mov 


ment in one direction, will instantly 





COAT we VEST 
MACHINE, 








THE NEPL/NGER “HOLD-OUT.” 





PIPE REFLECTOR. 







THE BRIDGE. 





THEV BAG” 


] 
7o Carry Ove on Mone CARDS 


a single play can be made. A mirror of 
this character is a dangerous device, and 


it is easily detected. For this reason, 
very ingenious schemes have been em- 


A small mirror is inserted into 
the bowl of a pipe, laid carelessly on the 
table, the being turned slightly 
upward and toward the dealer. Now, in 


ployed. 
bowl 


dealing the cards, they are passed each 
in turn over the bowl of the pipe, and in 
this manner the magnifying glass it con- 
“sharp” all the re- 
cards con- 
tained in each sitter’s hand. Occasionally 
employ a mirror ring for this 
a large signet ring being used 
during the 
swung around so that the 
the palm instead of the 


tains conveys to the 
quired knowledge as to the 
“sharps” 
purpose; 
which course of play, is 
signet 
back of the 
The signet then swings open on 


faces 





hand 
a pivot hinge and discloses a tiny mag 
nifying mirror beneath By the aid of 
this mirror, the majority of cards can be 
dealt At least 


cards can be 


detected as aces and 
distinguished 


cards of lower values, which is the chief 


court from 


thing te be discovered 

There are a number of other ingenious 
devices employed by professional sharps, 
but the 
reader an 


above will at least give the 


idea of the extent to which 
this practice has been carried, of the re- 
markable 
facturers of 
dexterity and 
themselves in employing them 


ingenuity displayed by manu- 


such devices, and of the 


daring of the gamblers 








shoot out the equired card into the 
gambler’s hand and recede again into 
the sleeve One of the most ingenious 
and perfect of these was invented by a 
gambler named Keplinger, and the de i 
vice has eve since been known as the 

Keplinger holdout The apparatus wa 
worked by the knees that no motior 
of the arms or body was necessary A slight para 
tion of the knees was all that was required to oot 
the card into the gambler’s hand The knee vere 
thereupon relaxed, and the holdout” receded like a 
flash into the gambler'’s sleeve 

Another variety of holdout is that concealed in 


the waistcoat, and here the hand is held close to the 


body with the ards outspread while the thread is 


pulled, and in that manner a card shot into the hand 


under cover of the remaining cards This, however, 
is a dangerous vrocedure which is rarely employed A 
small but ingenious species of holdout” is that 


KNOWN as the bag The 


the illustration, is stuck 
side of the table, in such a man- 


small, sharp point, seen in 


into the wood of the under 


} 


ner that the flat bar runs along 


THE ELABORATE OUTFIT OF THE GAMBLER. 


gambler depends for his su ss partly upon his dex 
terity it handling th ird d ne the actual 

pre of the game ( marked cards are 
frequently employed for this purpose, but the expert 


gambler will succeed in irking the cards with his 


thumb nail during the course of the play, so that, at 


the end of a few hands, he knows practically every 


card in the pack from the slight indications upon its 


back, Sometimes, also, cards are bent more or less 
slightly to insure their recognition—either individual 
ecards or a number of cards together. If half a pack 
is bent in this manner, this is called “ the bridge.” 


Each card in this section then has a slight curve, as 


shown in the illustration 


-- i oe _— 
Macrographic Examination of 
The 


metals consists in examining with the naked eye the 


Metals, 
macrographi« examination of 
polished and 
treated in such a manner as to bring out 


surface of the metal, which has been 
chemically 
its constitution and its impurities In micrographic 
or microscopic examination the particular objects of 
study are the character and chemica! properties of 
the alloy, while macrography concerns itself with the 
physical properties. The 


used is as old as the first 


principle of the methods 
methods of damascening, 
in which an acid mixture was employed which black- 
ened in different degrees the strips of iron and steel 
which had been welded together in the formation of 
sword blades 
The operations of macrography are essentially two: 
first, 
ished surface, 


the preparation of the pol- 
which must be ab- 





parallel to and just touching the 
wood of the table beneath One 
or more cards are now inserted 


into the clip thus formed, and 


may he withdrawn by the 
fingers in the act of drawing 


cards on the table toward the 
body 

4 daring yet simple variety of 
holdout is attached to the 


leeve it is buckled around the 


sleeve under the coat, and 


shirt 


two small pointed hooks, facing 


outward, press against the coat 


sleeve. These hooks may be sep 
arated or brought nearer together 
by pressing upon a small rubber 
tube If now a card be placed 
against the coat sleeve, on the 
outside, and the clips separated 
they will 
edges of the 
eleth of the 


retained there by 


released 


and then 
clasp the card 
through the coat, 


and it will be 





the pressure of the spring in the 


SLEEVE "H0L0-0UT- 


ATTACHMENT 
Sieevt “Ho.d-Ovr” 





RING "H9LD-OUT.” 





from 
chemical 


free 
ondly, the 
which is preferably effected 
with dilute sulphuric acid, in 
which the entire piece of metal 
is immersed for 


solutely grease; sec- 


treatment, 


several hours, 
or with an aqueous solution of 
iodine and potassium iodide. 
The indications furnished by 
the examination of the surfaces 
thus treated are useful in deter- 
mining the quality of steel and 
detecting the slag 
and of blowholes, . When a bar 
of metal is there is fre- 
quently 
face a blowhole 
with the more 
ties. Usually this pocket ex- 
tends through one-third of the 
thickness of the bar. Macro- 
graphic methods show whether 
the blowholes have been oblit- 
erated either by pressure or by 
removal of the upper part of 


presence of 


cast 
near the sur- 
which is filled 
fusible impuri- 


produced 








“holdout.” So long as the arm 
be held downward, the card is 
invisibie; but the card may be 
obtained fingers of the other 
hand when resting against the sleeve of the arm to 
which the “holdout” is attached. 


A etill simpler device is to have 


possession of by the 


a small pocket 


eut in the coat s at the seam. The “pocket” is 
merety a slit about three Incl long, into which the 
quired card Ineerted finger rrasp the 
eard and hidra it ith th at fl required 
momer Anothe vari : 7 known 


SOME GAMBLERS’ TRICKS WITH CARDS. 


A gambler may even deal to himself or to any per- 
son forming the circle a particular card which is 
known to him. This card is at the bottom of the 
pack, and the deals off the cards from the 
top of the until he reaches the 


“sharp” 


pack continuously 


person into whose hand he desires to place the card 


next to him, when, by a rapid movement, he with- 
draws, not the top b the bottom card with his 
finge1 instead of his thumb, This trick, when 


the bar, and they are also cap- 

able of detecting in forged 

pieces traces of these blemishes 
which have been left after the tooling. 


<> t-te 
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The statistics of the American Railway Association 
show that the net surplus of freight cars on the rail- 
ways of the country on February 16th was 14,309, as 
against 24,975 on February 2nd; 26,844 on January 
19th; and 38,416 on January Sth. The increased de- 
mand for box cars and coal cars has been sufficient 
to call into service all idle rolling stock of that kind, 
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BIG FIR TREES OF THE NORTHWEST. 


Th trees of the Pacific Northwest occasionally 
atta h proportions, especially in the territory 
near | Sound, that the stumps after the trees have 
peel down are employed for novel purposes. In 
sol rtions of Washington one can see these huge 
at hich have been hollowed out and actually 


made into temporary homes for settlers. To make a 
e, it is only necessary to remove the ma- 
terial from the interior, leaving enough to form walls 
ble thickness, Then a roof of boards or shin- 
the tep of the stump, holes are cut for 


of suit 
gles is | ut ove! 
windows end doors, and the dwelling is practically 
for occupation. A number of these stumps have 


read) : 
settlers on what are called logged-off 


been used b 
lands, until they have been enabled to construct larger 
and more convenient dwellings. After theestump home 
has been vacated, it is turned into a stable for the 
horses, or sometimes into an inclosure for chickens 
or hogs 

Next to the big tree of California, or sequoia 
as_ it termed by the scientists, the fir as 
found in Washington and Oregon 
has the largest diameter of any 
tree in America, and probably in 
the world Some have been cut 
down which actually measured 15 
feet in diameter at the point where 
the incision was made As they 
decay very rapidly after the timber 
has been removed, usually the in- 
terior can be hollowed out with 
little difficulty Sometimes they 
are used for dancing platforms, as 
is shown in the accompanying illus- 
tration, some being large enough 
to accommodate four couples. Apn- 
other custom is to turn the big 
stumps into playgrounds for the 
children, who reach the top by 
pieces of wood nailed against the 
sides or b idders, and a pretty 
sight vhich a traveler often sees 
in the northwest is one of the big 


flower bed 


tumps turned into 
and covered with the trailing vines. 
+ oom 
How to KRepair and Clean 
Typewriters, 

As every ust of a_ typewriter 
knows, the platen or roll is the 
part of the machine that wears out 
first The constant hammering of 
the type against the surface of the 
platen soon makes indentations in 
it, which in a short time amount to 
such a degree of roughness that it 
is impossible to produce good, clean 
work 

\ compound has recently been 
discovered that will restore the 
platen to its original smooth condi- 
tion no matter how badly it is worn 
or how long it has been in use. 

The formula and method of using 
the compound are as follows The 
ideal material for use in repairing 
platens would be hard rubber, but 
n the process of vulcanizing, the 
bber becomes insoluble to a great 
legree in the solvents generally 

d for making rubber solutions. 
As a substitute for hard rubber 

luloid is recommended. The hard 
variety should be used, which is 
old under the name of imitation 
ivory This is soluble in acetone 
amyl acetate, and various other 
solvents One of the best solvents 
is a mixture of eight ounces of acetone and one ounce 
of amyl acetate 

In the absence of anything else in the way of cellu 
lcid, any ordinary article made of this substance, as a 
comb, may be used There is a variety of celluloid 
used in the manufacture of combs which is quite sat- 
isfactory for this purpose The color also is good 
where this variety can be obtained 

In usiz 


something with it that will give it hardness, such as 


g celluloid on platens it is advisable to use 


finely powdered silica, infusorial earth, emery, or other 
Similar substances About one ounce of powdered 
emery to each eight ounces of compound is a fair pro- 
portior Powdered soapstone also works well for the 
purpe 

Tl elluloid solution should be made as thick as 
ay heavy syrup or molasses, In fact, as thick as 
ma read with a brush The heavier it is when 
used ooner it will dry If a tight colored celluloid 
is d, it is advisable to add some coloring matter, 
Which may be lampblack or preferably gas or carbon 


black st enough should be used to give the desired 
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grayish color. Remove the platen from the machine. 
The work may be done with the platen in the machine, 
but great care must be taken to protect the working 
parts from the dust formed when smoothing up. It 
also takes less time to do the work when the platen is 
removed. 

Wash the platen with gasoline to remove all grease 
and dirt, and rub it with a piece of fine emery paper, 
to give it a new, clean surface. With a brush, paint 
the mixture carefully over the platen, giving it a good 
thick coat. 

Lay the platen aside for six hours or longer for the 
composition to harden. Then with a piece of fine 
emery cloth smooth it down, taking care not to cut 
quite to the original surface of the platen. This is the 
delicate part of the work; and upon the care used in 
doing it depends the quality of the job. 

Acetone and amyl acetate can be obtained at any 
drug store. It usually requires from two to five hours 
for the celluloid to dissolve. Breaking it up into small 
pieces hastens solution. The solution should be pre- 
pared in a wide-mouthed bottle that can be securely 





STUMP OF A FIR TREE IN WASHINGTON WHICH SHELTERS A FAMILY OF FIVE. 


corked. It should be shaken often during the process 
as this will prevent the celluloid from forming in 
lumps. The bottle should be kept tightly corked and 
away from fire, for it is highly inflammable. Should 
the mixture become too thick, thin it with a little more 
of the solvent; if it is not thick enough, add more 
celluloid 

A cheap and simple cleaning compound for type- 
writers is composed of the following ingredients: 


MG: GUE baci vuee ovskue sabes 1 pint 
ea rene ae eee 
Ge onto hk alee aoe oon 1 drachm 
I add <4 tics csc cece venues s .. 4 ounces 


Mix thoroughly. 

This compound was for years a secret confined to 
one or two of the large companies that rebuild type 
writers. The machine is immersed in the compound 
which quickly and thoroughly dissolves and removes 
all dirt, gum, grease, etc It does not injure the 
enamel, but on the contrary improves its appearance 
making it as bright as when new In making up any 
desired quantity of this compound retain the propor- 
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tions given in the formula, except that should a 
quicker drying mixture be desired the quantity of 
paraffin oil may be reduced and the kerosene increased 
In all cases the lightest grade of paraffin oil should be 
used and not the heavier lubricating oils If white 
paraffin oil is used, a water white fluid is produced; If 
dark paraffin oil is employed, the liquid has a ligh 
amber color. Oil of citronelli or oil of sassafras may 
be substituted for the cresol, which has no action 
whatever and is used simply to disguise the composi 
tion of the compound. To use the cémpound, fill a tub 
of sufficient size with it. Place the machine in it and 
allow it to remain in the fluid for half an hour By 
lifting it up and down gum and grease will be washed 
off. Then remove it and dry it with a soft cloth, brush- 
ing the parts not accessible with the cloth About two 
gallons of the mixture are required in the average case 
The compound may be used as long as any of it Is left 
as the dirt settles to the bottom of the tub and the 
clean portion may be drawn off. It is necessary to 
keep it covered tightly when it is not in use to prevent 
evaporation of the benzol, A fair preparation may be 
made by using one-third the quan 
tity of paraffin oil mentioned in the 
formula, an equal quantity of kero- 
sene and from one and one-half to 
two times as much gasoline 
em ee wm 


The Transformation of Sea Water 
Into Fresh Water. 

The belief was prevalent among 
the savants of the 17th and 15th 
centuries that a hermetically sealed 
earthen vessel dipped into the s« 
would fill itself with fresh water 
At the present day it is dificult to 
say on what this belief was ground 
ed. It surely could not have been 
evoked by experiment. In a similar 


founder of 


sense Marsigli, the 
oceanology, made in the year 1725 
an experiment which effected the 
filtration of sea-water through a 
system of fifteen pots filled with 
washed garden-earth or sand and 
so placed as to let the water fall as 
if in a cascade It is stated that 
the palate disclosed a_ definite 
diminution of the presence f salt 
Similar assertions are everywhere 
current among seamen. 

A scientific test of the endeavor 
to free salt from water was recent 
ly made by the French investigator 
Thoulet. His report which appears 
in the minutes of the Académie des 
Sciences of Paris states that the 
presence of salt can be reduced by 
filtration. Forty centimeters of the 
length of a glass tube, which was 
one meter long and was placed in 
a perpendicular position, was filled 
with sea-sand, and the rest of the 
tube was filled with sea-water; por 
tions of the filtrate were examined 
at intervals of the experiment to 
ascertain its density and chemical 
composition. The result was that 
in the initial stage of the experi 
ment density as well as saline con 
tent were found to be moderately 
reduced; very soon thereafter both 
recovered their original valu Th 
early decrease of value i niained 
by the mechanical attraction which 
every chemically nevtrai body exer 
el ‘ | 
stance i solution a Foon as the 
body comes in contact vith the so 
lution In nature, too, «end fails 
to effect the separation of salt. Through shipwrecked 
seamen it became known that relatively fresh water 
may be found on very low and barren coral! reefs in 
the Pacific Ocean by digging to a trifling depth fa the 
coral sand It is not, however, as was supposed, sea 
water freed from sait through the layers of sand, but 
is simply rain water that is retained by a sandy 
stratum and by it protected from admixture with the 
sea water. Similar phenomena may be observed on 
the European coasts. They may be considered the 
key to the popular belief, now contradicted, that sea 
water can be sweetened by flitration through sand 
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According to the Electric Railway Journal, a nov 
type of electric kk 
canal haulage near Bremen The locemot!\ ns on 





omotive has recently been b 


a quay which has to be kept clear for 


drays and for other purposes To ii 
weight for adhesion, it ! | ar 
motive in the forn l connect 
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HANDY MANS 
WORKSHOP 


A TOOL FOR CENTERING WORK IN A LATHE. 


RY HH, D. CHAPMAN 











The accompanying drawing shows a handy tool for 
entering work in a lathe chuck. When a job is to be 
faced off it requires a littie time to get it to run 
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SIMPLE METHOD OF CENTERING WORE IN A LATHE. 


true. The drawing shows how the work can be expe- 
dited by the use of a simple tool, The tool is made of 
tool steel; the roller is hardened When a job is 
placed in the chuck to be faced off and the face of the 
work does not run parallel with the face of chuck the 
roller tool is secured in the tool post, and the lathe 
carriage is then run up by hand until the roller strikes 
the face of the job. As the work wobbles in the chuck 
the high position will be struck by the roller and 
forced true with the face of the lathe. After the work 
has been trued it is then ready for machining 
- ++ — —— 
REPAIRING A LEAK IN A STEAM OR WATER PIPE. 
A pinhole will occasionally cause a leak in a steam 
or water pipe, after the piping has been put up and 
perhape been in use for a considerable time. It can 
be repaired with an ordinary carriage clip and yoke 


en 2 . ee, 


MENDING A STEAM OR WATER PIPE. 





and bit of sheet rubber’ packing, although a piece of 
an old rubber shoe would last for years 

You can readily see the application by referring to 
the sketch. The writer stopped two leaks in steam 
pipes fifteen years ago by this method. The pipes have 
been in service ever since, and have not leaked. They 
were both in rather inaccessible places, where it would 
have been difficult to renew the pipe. At the same 
time, being in out-of-the-way places, the appearance of 
the patch did not matter 

ee ee 
GROOYVED PULLEYS FOR EXPERIMENTAL WORK. 
BY CHAUNCEY W. NIEMAN 

Small grooved pulleys or sheaves can of course be 
turned on the lathe, but a substitute for the lathe, 
which in some respects is quicker and cheaper, will 
be found very advantageous. The description of such 
a methed follows 

in a piece of wood of the thickness desired for the 
of a diameter equal to that of the 
pulley at the bottom of the V-groove. With a half- 
round rasp or iarge drill countersink this hole on both 
sides. Split--do not saw—the board in two down the 


pulley bore a hole 
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MCLD FOR CASTING PULLEYS. 


middle of the hole, then nail or clamp it tightly to a 
smooth board, ti two halves being pressed firmly 
together Find the center of the hole with a compass 
and drive in a headless nail, taking care to get it 
vertical, to serv for the bearing Have 
handy a piece of cardboard lerably larger than 
the pulley th a hole in its e size of the 
nail Pour melted lider into the mold nd quickly 


Scientific American 


slip the cardboard over the nail and down upon the 
mold. This will force out superfluous metal and make 
the upper side of the pulley smooth; When cool, un- 
clamp the mold and pull apart where split. A knife or 
rasp will then do all the finishing necessary. Two or 
more pulleys can be cast together by placing the molds 
one upon the other, with their centers common. The 
figure shows such a combination. A hub may be made 
in a similar way. lf a stronger bearing is wanted, as 
for an idler, wrap a strip of brass around the nail and 
let it become soldered to the metal 

Along similar lines a cogwheel may be cast, but 
great care is necessary in cutting the teeth in the 
wooden mold. A large number of pulleys can be cast 
from one mold, and for duplication work this method 
will be found quicker than the lathe. 

ennai or a 
HOW TO CUT THREADS WITHOUT A SCREW-CUTTING 
LATHE OR THREAD-CHASING TOOL 
BY JOHN BERGSTROM, 

The ordinary way to cut a thread by hand is to use 
a thread-chasing tool, with the number of teeth per 
inch wanted, The difficulty in chasing a thread is in 
the starting It takes a great deal of practice, and 
even then a “drunken” thread may be the result. 

The accompanying illustrations show how this can 
be done in a very simple way and yet give an abso- 
lutely true thread 

If a number of screws are to be cut the best way to 
proceed is as follows: Take a thin piece of tubing 
that will just fit over the bar or bolt to be threaded. 
In one end drill a small hole, into which fasten the 
end of a spring brass wire, preferably by soldering. 
Then wind the wire around the tube half a dozen or 
more turns. Now take a thread gage Select the 
number of threads per inch wanted and place it length- 
wise of the tube, bringing one turn of wire in each 


Fig! 
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SCREW-CUTTING ATTACHMENT FOR LATHES. 


notch, after which pull the free end of the wire and 
keep it tight. Solder the coils to the tube, using only 
the corner of the soldering iron; then move the gage 
one-third of a turn around the tube and repeat the 
soldering, and finally move the gage again an equal 
distance and solder. 

It will now be seen that there is a perfect thread or 
spiral around the tube, which we will call the master 
thread. This master thread must be slipped on the 
bar or bolt to be threaded, so that it will not turn, 
allowing enough room at the end for the threads to 
be cut. The cutting tool consists of an ordinary hand 
tool, with only one point. Procure a small piece of 
wood, long enough to reach over the master thread 
and to the end of the bolt. Into this piece of wood 
drill a hole just large enough for the cutting tool to 
slip through and fit snugly 

In operation the cutting tool is held in the right 
hand, in the usual way. Then with the left thumb 
press the piece of wood against the master screw and 
start up the lathe. The master screw will feed the 
eutting tool the right pitch. As soon as a good start 
is obtained the tool will feed itself without the aid of 
the master screw. 

When the ‘thread is finished the master screw may 
be removed and slipped over another bolt to be 
threaded. The spiral may be wound right or left, ac- 
cording to the direction wanted Any number of 
threads may thus be formed. That is to say if a triple 
or quadruple thread is wanted, it is only necessary to 
wind three or four ‘wires around the master thread 
and proceed as before described. This arrangement is 
also very handy in starting a thread when the ordi- 
nary chaser is used, as it will always insure a straight 
thread It is not necessary to nick or mark the 
wooden block, as it readily takes the impression of 
the thread from the master screw. 

Fig. 1 illustrates a plan view of an ordinary lathe, 
ready to cut a thread Fig. 2 shows how internal 
threads may be cut and Fig. 3 shows the master thread. 
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SIMPLE METHODS OF FINDING THE CENTER OF A 
CIRCLE. 
BY AUGUST MENCKEN, 

Very often it is necessary in the drawing room or 
shop to find the center of a circle, a disk or a piece 
of shafting, etc., when the diameter is not given. Be- 
low are three ways in which this can be done: 

The first, Fig. 1, is the method usually used. It 
consists of two right triangles drawn so that their 
angles are in the circumference of the circle as abc 
and def. The point where their hypotenuses inter- 
sect is the center of the circle. 

The second method is shown in Fig. 2. Draw any 
chord as ab and take two points on it as cd equidis- 
tant from its ends. At these two points erect perpen- 
diculars to ab, cutting the circle at efg and h. Then 
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THREE WAYS OF FINDING THE CENTER OF A CIRCLE 


draw eh and fg, and the point where they interseot 
will be the center of the circle. 

Fig. 3 is similar to Fig. 2, Draw any two chords 
as ab and cd and at their centers erect perpendicu- 
lars to them. The point where the perpendiculars meet 
will be the center of the circle 

—————— ee 
HOW TO SHARPEN A PIPE DIE. 
BY ALFRED F, BISHOP. 

I discovered a short time ago that a mill-cut file 
would sharpen a solid pipe die quite easily and 
quickly without removing the temper in the die. The 
first few rubs of the file will slide without cutting, 
this being due to the grease on the die. Just as 
soon as the greasy surface is thoroughly worked off, 





A PIPE DIE CAN BE SHARPENED WITH A FILE. 


the file will commence to cut, and will cut very 
smoothly, making a keen edge on the cutting thread. 
Heretofore I have always worked on emery grinders 
to try to do this work without removing the temper 
of the die, but found they worked very slowly on ac- 
count of the small diameter of the wheels, also that 
it was quite a nuisance to set the die for the cutting 
wheel. Most mechanics would not try the file, not 
having the least idea that it would do the work. That 
was my case. 
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A “SPANISH WINDLASS.” 
BY GEORGE H. M'ENTIRE. 

Herewith is a sketch of what is known among 
cowboys as a “Spanish windlass.” 

One end of the rope is made fast to the load, the 
other to a “dead man,” tree, or fence post. The ver- 
tical post or timber which is used as a drum is rotated 
by means of a bar placed in a nearly horizonta! posi- 
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A “SPANISH WINDLASS.” 


tion bearing against the vertical post but not fast- 
ened to it. The rope is passed around the end of this 
horizontal bar. , 

One man holds the post against the ground and 
vertical, and a second man walks around with tlie 
bar passing it above the rope, and thus winding the 
rope on the vertical post. 

The whole windlass moves toward the “dead man” 
as the rope is wound on, so no permanent hole can be 
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made in the ground for the vertical post to turn in. 

This windlass is very useful for pulling wagons and 
autos out of the mud. All one needs is a rope and 
two posts or timbers. 
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THE WEIGHTING OF TOOL HANDLES. 
BY A. J. JARMAN, 

How often it that when a tool such as a 
prad awl or particularly a keen-edged chisel is thrown 
down in a hurry it will roll off the bench and fall upon 
the floor, perhaps into a glue pot or upon the foot of 
the workman, or on a hard surface that will nick or 
dull the cutting edge. The following little scheme is 
employed with all the wood-working tools of the writer 
and found to answer admirably: Bore a hole in that 
part of the handle that rests upon the bench, with a 
five-eighths rather dull cutting twist bit. Bore the hole 
only as far as the center of the handle, but no farther, 
or the object desired will be defeated. A dull cutting 
bit makes a rough-sided hole. Into this pour some 
melted lead (of course the lead should not be too hot). 
When the lead becomes set, trim it off evenly with a 
fine rasp and finish off with coarse sand paper. Now 
when the tool is thrown down hurriedly upon the 
work bench it will not roll over more than once and 
will come to rest leaded side down. This little dodge 
is not only inexpensive, it is thoroughly effective; it 
will not only save annoyance, it will prevent many an 
accident, which no one can realize more than the 
man who is handy in the use of wood-working tools. 
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BRAD AWLS WITH HANDLES WEIGHTED TO PREVENT 
ROLLING, 


The illustration shows two brad awls, fitted as de- 
scribed, and used by the writer for several years. 
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AN ILLUMINATED GAS HEATER, 





BY F. G, WILLIAMS, 
The accompanying illustrations show how an il- 
luminated gas heater can be made. The heater is 


mounted on a suitable pedestal, such as a wrought- 
iron stand or a base of some old discarded oil lamp. 
The heater proper consists of a burner A, a screen B, 
and an outside cover or shield C, which is removable. 
A suitable handle is provided at the top of the cover 
for this purpose. 

Through the base passes an ordinary gas pipe, and 
at its lower end a stop-cock is fitted with a suitable 
attachment for a rubber hose, so that it can be connect- 
ed to the gas supply in the usual manner. At the upper 
end of the gas pipe is attached an adjustable sleeve 
for regulating the proper proportion of air to be mixed 
with the gas. The terminates in the burner 
proper, which is made with double walls. The lower 
part is made conical, so as to better distribute the mix- 
tvre of gas and air. The burner proper is made from 
ordinary culinary utensiis; the inside part from a 
small pan, and the outside part is made from a col- 
ander with very small holes, the smaller the: better. 
These two parts are riveted together at the top, so as 
to make them tight. The lower or conical part-may be 
made from ordinary black iron and may be fastened 
to the upper part as well as to the lower or gas pipe in 
any suitable manner, as by riveting or seaming. 

The screen is made of wire netting fastened together, 
forming a cone with the same taper as the® burner. 
The upper strands are bent inward so as to serve as &@ 
support for the cone. On this screen long asbestos 
fibers are attached. The raw Canadian rock asbestos 
is procured and the fibers pulled out in long threads, 
sometimes two or three inches long. These fibers are 
fastened and spread all over the surface on top of the 
perforations in the burner, and when the gas is lighted 
an incandescent mass will be formed which radiates 
heat but is not consumed. The outside cover is also 
Made from some sort of pot or pan, provided at the 
top with a suitable handle, terminating with a down- 
wardly extending rod, which passes through holes in 
the top of the burner proper and fits into a small 
Socket at the lower or conical end. This is for the 
Purpose of keeping it securely attached to the same. A 


sleeve 
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number of holes at the top should be made for the 
circulation of the air and spent gases. 

The cover may be cut out or perforated in such a 
way as to represent a landscape or any conventional 
design. The inside of the shield may be lined with 
mica so as to render the heater more safe. The mica 
may be tinted in almost any color desirable. Aniline 
colors are dissolved in amyl acetate, then mixed with 
amyl acetate collodion (commonly called banana oil). 
This mixture is applied with a soft brush and will 
dry very smooth. It will withstand a great deal of 








A GAS HEATER IN THE FORM OF A LAMP. 


heat. When the burner is lighted the gas will burn 
and form small blue beads on the outside of the per- 
forated burner, and as the flame strikes the asbestos 
fibers it will make glow brilliantly and 
change colors as the fibers are moved to and fro by 
the currents of air passing between the cover and the 
burner. 

If artistically made the heater may be used on the 
top of a table and will be a real ornament to the 
house but, of course, will show off to a better advan- 
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SECTIONAL VIEWS SHOWING DETAIL OF CONSTRUCTION, 


tage in a dark room. The outside cover is not at all 
necessary, but is only used to get the desired effect. 





FILES AND THEIR USES. 
BY HOMER CLOUKEY,. 

Nearly everyone who has had much filing to do, 
knows what a difficult thing it is to get hold of a 
reliable handle. Wood ones will split even if ferruled, 
or the brass ferrule will become battered and weak- 
ened. Steel ones are rarely satisfactory, and the set 
screws are always in the way. The following is a 
simple method of reinforcing the file handle: At the 


325 


end of the file handle turn two ‘-inch grooves, plac- 
ing them % inch apart. Connect by two diagonal 
grooves of the same size, wrap with a piece of paper, 
and pour Babbitt metal or solder in the top.. Trim 
up, and you have an everlasting file handle. 

A simple and inexpensive file cleaner is made by 
hammering either end of a medium or large sized 
common wire nail until it is flat. This tapering flat 
piece is then trimmed off square, with a file, and 
filed to an even thin edge. This cleaner is self 
adjusting to all files and is far more effective than 
the expensive wire brushes usually used, 

Files as nearly everyone knows are made from the 
best of tool steel to hold a sharp and strong edge 
under tremendous strain. This steel primarily has to 
be capable of being easily worked and, after it is 
worked, of helding the finest temper imaginabie. It 
will be seen therefore that it must 
the best of raw material for the articles enumerated 
below. It must be remembered that files have a very 
high temper, and therefore in all operations in which 
this degree of hardness is not essential, the temper 
should be drawn by heating and cooling down slowly 
in order to render the steel less brittle. In fact, the 
temper and quality of a good file are instanced by the 
fact that the writer has seen made and has tried satis- 
factorily a razor ground from a 10-inch flat mil! file 
on a regular emery wheel and then honed and 
stropped into shape. 

Perhaps the first use I ever saw old files put te was 
a full set of nail sets made from 6-inch triangular 
files by snapping them off to an even length at five 
inches, and grinding the points down to various sizes 
required. The top ends were rounded off nicely, and 
the teeth were ground just enough to give a beautiful 
kuurled effect to the set. I asked the mechanic whe 
made these tools why he hadn't used rat-tail files and 
make them round, but he said he just wanted them 
different from the common run of tools. 
later I did have the pleasure of seeing a beautiful set 
made from round files. Only with these there was 
left an unground strip between the two ends, to afford 
a good grip for the fingers. 

Another splendid set which was evolved out of files 


necessarily be 


Some years 





REINFORCED FILE HANDLE. 


by a machinist who had occasion to do a little special 
pattern making from time to time, was a complete set 
of little V-shaped gouges and flat chisels and half 
rounds, all made with curved shanks to reach other- 
wise inaccessible places. These were made by forging 
small files of the requisite cross section into the curve 
required, and grinding the shank and edge to the tool 
desired. By requisite cross section I mean that he 
always took a flat file to make a flat chisel, and a 
triangular one for a V-shaped one, etc. When these 
were ground nearly to their finished sizes, he hard 
ened them by suddenly cooling in oil from a cherry 
red heat, and then tempered them to a medium straw 
and again cooled them, after which they were given 
their final grinding and sharpening. The tang on the 
file was just the thing to fasten the finished tool in a 
firmly ferruled handle, and his tool was complete. 

If you want a good heavy center punch, snap off 
either a rat-tail or triangular file of the right size to 
a convenient length, say five inches; grind a good 
long taper on it up to the last % of an inch, and make 
the taper shorter to give more metal to the point, and 
there you are. 

Sometimes a file will help out a serious difficuity if 
which it 


some large spikes in 


it is only used An occasion arose in 


absolutely to shear off 
some built-up timbers that had already been placed in 
a building. It looked well nigh impossible until I 
thought to sharpen a file to an edge on the blunt end 
similar to a cold chisel, and by driving this in be- 
tween the plies it was a simple matter to cut the 
spikes, though to tell the truth it spoiled the edge of 
the file several times before they were all cut. 
Perhaps the most common use to which 
put is to make them into burnishers for sharpening 


necessary 


they are 


eabinet scrapers and kindred tools. For these they 
are simply mounted in a handle, and ground wntil 


they are perfectly smooth. Triangular files are the 
obes commonly used for this purpose. 

A round file makes an efficient aw! for any purpose, 
and with scarcely any trouble to transform it ready 
for its new duties, as it needs only to be sharpened 

An amateur desiring to take up brass craft work 
and not wanting to pay the exorbitant price generally 
exacted for an outfit, decided to make one from files 
In less than two hours he had made every toe! illus 


trated in a large assortment, and they a credit 
able-looking outfit, comprehensive enough for any ordi 
nary purpose, and included al! the customary piercing, 


denting, tracing, and stippling tools. 
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MOUNTING FOR CASTER-WHEELS J 
Snaron, Canaseraga, N. Y This ir tor pre 
vides a mounting which ma be placed in ar 
operative and inoperative position successively 
and held in each position securely provides | 
a mounting which may be quickly and readily 


adjusted to form a solid bearing for the caster; 
mounting durable and 
construction 


and provides a 


economical 


crown of 


of 


for adjusting the parts and controlling the 
{distribution of the road material. 
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HAND-TRUCK r¢ FREDERICKSEN, As-| for packaging more or less finely divided mate 
toria, Ore This invention provides a brak rials, its principal object being to provide six h 
ng device for hand trucks which will automat-/an apparatus in which the operations of form 

yperat m downwardly inclined surfaces ing ar envelop or wrapper, supplying the con 
matic devices for hand trucks which are /|tents, and closing and delivering the package 
graduated in their operation in conformity with | are continuously and automatically carried out. 
position f the body of tl truck relative E FOE EWING} 
. GAG ‘OR SEWING Cc "ES 
» the gr 1, and to and economize ‘ ' ING 1A HINES I. OL 
a alideeaicaenns de tee | KLEINMAN, New York N. ¥ The object of this 
aes linventor is to provide a gage for use on the 
: | presser foot of a sewing-machine, and arranged 
> e 2 : sen 
Heating and Lighting. | to insure accurate guiding of the fabric mate 
SUCTION-NOZZLE FOR DUST AND ASH | rial with a view to locate the row of stitches 
REMOVING DEVICES Ek. PANNENBORG, Sy?a-| the desired distance from the edge of the fabric 
N.Y rhe pur of this inventor is to| material or parallel to a previous row of 
1 i dust I es suction nozzle and | stitches 
n I i ir exhausting means » 
sinc PUMP. r. J. Jounson, Norman, Okla In 
1 ena t dy and thorough remova 
peration the straight arms move the pistons 
f ‘ is s t i 1 | ot a furna tl : i i } ht tl 
cylinders, and the weights o e re 
t ik it ransfer of such material t : ‘ - oo 
point of discharg spective sides of the frame are so proportioned, 
that when one side moves downward, its weight 

MEANS FOR FACILITATING THE RI water serves as power to lift the water on 
MOVAI oO! ACCUMULATIONS _ IN THE | the other sid 
PIPES AND ELBOWS OF FURNACES I ~ ' , 

PANNENBORG, Syracuse, N. Y rhe in . WATER 1OTOR ( \. Wuetan, Buena 
te ; id penings in t a Vista, Colo The casing this device with 
, ‘ and draft pip ery he rotor in place, is arranged in the current, 
P , r tl path of the movement of the waves, 
1 I ns or Sing I . 
skag nd +} with the inlet end up stream. The water flow 
kag ‘ 1 

' ke ae and # a g¢ strikes the blades, and since they are ar 
, é iraft and hot-air pipes 1 at an angle to the lin f force exerted 

=e | tl current, they are deflected to side, 

. i th imparting a rotation to the casing, which 

N {vs CAND Ss ‘ ; Ss » 

TINE! LESTICK \. I an! ment is transmitted by the shaft to the 
toils Idaho 1 " es to a 
I lah : _ , I mechanism to be operated 

indlestick w ! ! " 

‘ , vhict  f POCKET CASH-REGISTER K ScHAUB 
it ) Support i ‘ 

, + k . hold it Kansas City, Mo In carrying out this inven 

+} tion Mr. Schaub provides a number of wheels 
4 h ha r t 1 » 
i 1 ts which a ret sbi ipon the margin of which are certain figures 
t ese I no if wu l se t Is 
held tog r > permit th andiestick to | ep! ting monetary valu rh wheel 
tal , ire operated by means of a series of rods or 
i i 
plungers and when so operated are turned to 
CIIIMNEY T DD. Wa New Y } N 
gister the amounts expended, such register 
y rl nt n ref s hin vs adapted a . ’ 
ngs appearing in openings in the casing.of the 
‘ juid ga is fu ! n 
device 
ind mor part irly t chimneys f 
r Ss TORKS . Jo " © 
, wit which incandescent mantion SAWMILL SE WORKS.—F. Jounson, Pot 
I | rt} ect is to reinforce ind lateh Idaho The object here s to provide 
. vortion of the chimney | improveme nts whereb the operator is per 
and p da ans wherel air may gait mitted to automatically control the head block 
r s holly epe le 4 ‘ I St 

ss to the interior thereof to support combus Ww lv independent of th main t 

aad chanism, and with a view to move the head 
wk knees toward or from the saw and to 
stop the knees accurately in the desired 
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BOOK-RACK E. O_penrsvscn, New York CONTROLLING DEVICE R. V. InNGuisn 
N. ¥ In its preferred form, tl roved | Alpena, Mich rhis invention relates to pulp 

k tw se] it nd plates Int or paper machines, and the object is to pro 

g W tl t ind this base a device for use in controlling the flow 
ned ng members relatively m pulp into the paper machine with a view to 
the total length of the rack rl supply the latter with the proper amount of 
to nd t rack simple and durable ilp for the correct working of the machin« 
t approximately all of the parts of nd to insur a steady flow of the pulp with 
it dang gging 

MATTRESS i. F @ I Lynchburg, Va APPARATUS FOR REMOVING SAND AND 
i g d r se in mattresses |OTHER FINI PARTICLES FROM COTTON 

ided near one end with |OR OTHER MATERIALS.-F. B. Cumrsron, 
umfe tial ries of openings, a buttor Dallas. Tex In tl present patent the in 
g a chann I iving such end of nti is a mprovement in apparatus for 
d led with inner and se i ving sand or other fine ps 

t ind ter ies m tt or other material by air 
gh the openings therei ind @/ and has in view an ¢ ctiy means to sepa 
gauze within the ring and held by the| rate the particles from the inflowing current 
purs thereof ir before the latter reaches the suction fan 

FASTENING DEVICE Mary O'Do» AN, | Or air pump 

' | 
New York, N. ¥ rhe device is more especi | SHIFTING-RACK BED MOVEMENT.—C 
d gned for s on ironing boards to} Racker. Plainfield. N. J One of the objects 
t tl 8 to conveniently and q kl} n this improvement is to provide a device in 
the th cover place on the ironing! whfeh the reciprocating movement is effected 
ard r to rem the same from the b dj} by a driving gear which is located on a sta 
nit renewal or other purpose, the de tionary shaft and which i rigidly secured 
mitting the user to properly stretch | thereto, the mechanism having far greater 
t r and to hold it in a stretched | qyrability than in similar devices in which the 
tion driving gears are shifted with respect to the 

BED-RAII FASTENER F Ww Mi 1- | shaft 
VEA Kansas City. Mo Generally speak — 

g this invention consists of a rail having a 

: Prime Movers and Their Accessories, 
1 head secured thereon, a bolt secured the 
head. said olt being adapted to engage a STEAM-TRAI G. KEIsLine, Scranton, and 
r socket in the nd of the bed, and a|7- D. Brown, Dunmore, Pa. The invention 1 
ocala ante ¢ suse the bolt to secu! lates to traps which ar idapted to be intro 
rail and the end tightly together duced into steam distribution systems, for the 
purpose of collecting the condensed steam and 
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ROLLER-BEARING J. Ramsiigz, San Ma 


teo, Cal The invention relates more particu 

larly to that type of bearing in which a 

I vided two bearing members or racings separ 
ted by a plurality of rotatable load-supporting 
embers, and in which those members are 


ed apart by intermediate rotatable spacing | 
| 





member Mear provide whereby the rota-| 
table spacing members will have rolling rath« r| 
than sliding engagement with every part with 
which they connect 
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ROAD-GRADING MACHINE.—B 
Albert Lea, Minn The object 
implement which is 


MORE, is to 


produce an and 


idily operated so as to grade a road 
such that the material 
is scraped from the 
the middle portion 


Means provide particularly 
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brought 


general structure is 


sides and 


road-bed 


inwardly to or 


the road. 
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hag ne = oy ante re play bate: | Kerr, Rock Island I! The machine enables 
to provide a fastener by means of which the operator to adjust the time of exposure, 
the collar can be expeditio ired in post neidental to the photographic printing with a 
tion upon the animal. and b released to high degree of accuracy It automatically cuts 
permit the removal of th " thout a | of the light and thus ends the exposure of the | 
time. and labor. and In which the parts | P@! ther article being printed 

ly held together when Joined a n | PACKAGING-MACHINE R Hoyt New | 

dental le 1) ork, N. Y rhe invention refers to machines | 
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machine of 
IGNITER.—-O0 
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delivered directly 
the heat 


parts 
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form 
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Worcester 
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Mass. 
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interior and is 
the last 
simultaneously 
strikes upon @& 


inlet plate. To 


to its 
remaining from 
explosion. Fuel is admitted 
the air, and the liquid 
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facilitate the latter’s heating and to avoid 
interference with the working of the valves, 
the plate supported preferably upon the 
igniter. 


ized by 


with 


is 


Rallways and Their Accessories. 


CAR-FENDER.—J L. Situ, Rockville, 
Conn. The object of this inventor is to pre 
vide a car fender more especially designed for 
use on street cars and arranged to run very 
close to the rail with a view to rapid! piek 
up persons or other obstacles in the path of 
the car, #@ is pivoted at its rear end to @ 





Arent. 16, 1910, Scientific American | 327 
























wi minted on the car, and its front 1 { + 7 we Th. reversible engines.” For fuller definition see | bacteriological investigations of senility \ 
ott th inelined guiding and supporting | | } aaanNiaii adil Watson's Physics, pp. 339-845 Price $1. 7 ;a re sult of his widespread teaching that tie 
“4 ‘ iging the inner side of the rails ee rr —— Would it be possible to hold a copper or silver | comparative shortness of human life tis to be 
si ass oie ko STRAP-HANGER W B Notes coin suspended in air by means of a powerful | attributed largely to the enormous length of 
oC Milford, Conn lo overcome many magnet by virtue of eddy currents? A. Copper| the human intestines and the putrefaction of 
we , the hanger is constructed of non and silver are not attracted by a magnet in the food therein, the fermented milk industries 
object) ; slightest degree, & Why does the heat of | have received a new impetus; for in the bax 


absorbent mate rial, as metal, the same embody . : 
i body having one or more advertising vaporization increase as the temperature of the | teria of fermented milk Prof. Metchnikoff 








ht and provided with detachable end mem- | at oS cher mee ane ee ee evaporation liquid is lowered? A. We are not | finds em Seas Pare Sey ep 
bers n which is provided with suspending | books, etc This will facilitate answering your ques-| able to explain why the heat of evaporation in putretaction and thus lengthen human are 
means and the other with a hand-hold \ bar yoy Be sure and give full name and address on every | creases as the temperature of a liquid is low-| The theories advanced in the present volum: 
having or advertisement may be substituted Full hints to correspondents were printed at the head | ered, unless it be due to the fact that th Go net Giter fons Chea nivancet om Bie geet 
for another without discarding the entire | of this column in the issue of March 13th, 1909, or will | !iquid is further from its vapor condition at the ety volume on the same wanject. metnaned 
<item be sent by mail on request, lower temperature. 9% What is the best way offers for the treatment of old age a method 

RAILOGRAPH.—J. H. Mitsurn, Baltimore, | ~ - — __|to make a glass vessel chemically clean? A,|°f nutrition which he believes will diminish 

r ‘ ; i of 4 99 ‘ —_ ,,| Glass is cleaned by the action of nitric acid, | the danger to old persons from being attacked 
Md rhe invention is in the nature of a (12219) Cc F. L, Says: 1. It is , Victi intia peiatianitell |by those diseases to which they are especially 
pantograph adapted for application to the] stated in textbooks a thedes that of tee potash and distilled water in succession. | sable whee Siete Qaateens: 2 Aven teen tale 
heads of railroad rails for ascertaining and | colliding inelastic balls of ‘masses m, and mz, (12220) T. H. calls our attention to | ny 4 certain extent it presente Metchnik fs 
recording their transverse contour or form] ang velocities of v. and v. the velocity of their} an error which he made in Query 12217, in| views as to the edaditions of life and the ob 
upon a table seribing surface This is per-|.6mmon mass after colliding will be repre-| using the radius of the moon’s orbit where he | jects of existence. It is not a perfectly rea 
formed |! railroad companies at regular! sented by should have used the diameter, as a basis Of | goneq out philosophy, nor is it based wpen 
periods for the purpose of finding the wear | m, 0; + Me Vo his calculation. This is true We did not| anything but purely physiological snonnen h 
and distortion of rails, and more particularly V (common velocity) = = notice his error in reading his letter probably | Yet it is a very real and very important con 
the head and upper portions of the webs | (m, + Mz) because we did not suppose any one would tribution The book is divided into th i 
thereof But the equation jmake such a mistake. If this correction 18 | jowing parts: The Investigation of Old Age, 

CAR-SEAI E. G. Geraver, Chicago, Ill (m, + mz) v? =m, v2 + met |} made the orbit of the moon becomes twice as Longevity in the Animal Kingdom, Investiga 


| | . 
o be used jlong and the rest of the calculations can be |¢jons of Natural Death. Should We Try to 


The improvement refers to a seal 











ar or | does not hold in most cases upon giving the net “di 
to secure the doors of a railway freight car or | quantiti : , aad I gfe 8 corrected accordingly, Prolong Human Life? Psychical Rudiments ip 
‘ ng 1 " > j é es my, e etc., numerica alues n} > 4 
the like, so that they may not be opened with tier west "th : : ws ti ae ‘&. Pe van, Some Points in the History of Social 
. , 4 . » a | othe ords, ere appears sometimes to be a] > 
out becoming known. The aim is to provide a ; » Stans | Animals, Pessimism and Optimism, Goethe and 
gain of kinetic energy, which is contrary to the | NEW BOOKS, ETC, | . I ee 


device cheaply manufactured, and which may ' ' 'Faust, Science and Morality Adter reading 
serve as a sure preventive of tamperiug with-|!@W Of conservation of energy It is asserted) FINANCIAL ADVERTISING. For Commercial | 41;, jook one feels that cheerful aptimiam i 
that if you transfer the momentum of a ball, and Savings Banks, Trust, Title In- 9. of Metehnikoff’s coumpennenmaiasl qualities. 
surance, and Safe Deposit Compan- 
ies, Investment Houses. By E. St.| THree Rivers. The Hudson, The Pote 
Elme Lewis. Indianapolis: Levey mac, The James. A Retrespecit of 
Brothers. Pp. 992. Peace and War. By General Joseph 
P. Farley, U. S. A. New York and 





out detection 
AUXILIARY CAR-STEP.—W. O. Datry, Mo 
bile, Ala In the present patent the object of 


weighing say 100 g., to a ball weighing 200 g 
the heavier ball’s velocity will be half that of 
the lighter, the momentum of each being the 
same. But their kinetic energies will not be 


the inventor is the provision of an auxiliary 


ear step which, when not in use, will be folded 


the same, for (supposing velocity light ball 


Mr. Lewis is peculiarly competent to write a | 


operate so as to take mail from a passing 


neatly and inconspicuously against the bottom | , : . : - ~ 
of the fixed steps and which may be ‘easily | 10 ¢™. sec.) 100x (10)? does not equal 200xX/ book upon advertising for the simple reason Washington: The Neale Publishing 
moved into operative position from the plat-| (5)* but is just twice as great. A, You do not| that the better part of his life has been iden-| Company, 1910. Illustrated with ten 
ie nt thn ee |sive your address, which is very essential, ac-| tified with advertising, and particularly with sketches from nature by the author 
MAIL-RAG CATCHER AND DELIVERER cording to the rules of our Notes and Queries/ the advertising of a certain adding machine | in water colors, reproduced in color 
Ch amar & ho See column, Your queries would also come within | which is much used in banking institutions. 8vO.; cloth, handsome letterpresn and 

nese bere fo te peevidle & Gellne Wikia wal what might be called “an examination paper.” |The work before us represents the fruits .of binding. 277 pp. Price, $2 net. 
Fortunately your queries happen to be more or | wide experience in what the author calls “finan The author of this work, who, though a 


less of interest generally, therefore we have] cial advertising,” and contains a fund of infor-| goythern man by birth and affiliation ught 


train, and deliver a bag of mail to the train} ~ 
_ : | taken the trouble to answer the same. We wish 


correspondents to understand, however, that we| 


mation which may well be applied to other/|for the Union in the civil war. is known 

| kinds of publicity. seginning with a brief his-| throughout the world as an ordnance expert 
will not make a practice of answering miscel-| tory of advertising, in which the town crier|and he was one of the designers and con 
laneous queries of this nature which do not | and the auctioneer and what might be called | g¢tructors of the army 16-inch riffle, the largest 
appear to be practical to themselves. It re | primitive advertising come in for their share of type of gun extant 't6-4a% After more than 
j}comment, the author plunges into a second|jaif a century of service in the army. be 
chapter on the banker's duty to the public, a@/ writes this delightful retrospect of peace and 
expect to pay at least $3 for the same Here | subject which may apparently have very little| war, a record in which anecdote, history, 


as i espe dapted fo use loc - | 
ash pan pecially adapted ee with ke follows the answer: When 


simultaneously The construction is such as 
to facilitate the delivering or catching of more 
than one bag of mail if ed 
SLIDING-DOOR ASH-PAN Hl. ALAMAN and 
W. McC. LINDLEY rerre Haute, Ind The 
improvement is in sliding door ash pans. The 








quired over two hours to answer this query, and 
|}those who wish answers of this kind should 


object of the invention is the provision of an 


two bodies collide} to do with advertising to the casual reader, | pjography, observation, and experience 


iotives. wherein the doors are slidably mounted er . : ; ; ; 
mot ’ . : . and after collision move on together, their| but which has a direct bearing upon banking | pooks, battles, soldiers, picture, theories, men 





and movable in the same horizontal plane, and | velocity after collision is determined as you | publicity because of the intimate relation of | and things—are happily mingled. Fle has 
operated in unison by a common operating) itate It is a matter of momentum The | banking to the people. Of wider use perhaps, | selected for his memory pictures the thre 
means kinetic energy is a matter of mass and velocity | and therefore more valuable to the advertiser, | rivers more intimately connected with his life 

a and varies as the square of the velocity It| is the chapter on “How to Reach the People.” Along the banks of the James be recalls his 


Pertaining to Recreation. will be affected more by’the change of velocity | Here indeed Mr. Lewis is in his element, for! poyhood and early manhood, many battles of 
\MUSEMENT FLYING-MACHINE.—R, G.|than the momentum is. 2. It is claimed that| he gives many an excellent concrete example of | his fighting days, and the contest of the iron 
3sLER, New York, N. ¥ rhe invention is|the vapor tension from a concave surface of a| What good advertising means, how it is con- | clads in Hampton Roads. On the Potowac he 
of that type in which a suitable machine con-| liquid is less than from a plane surface and| ceived, and how a scheme is carried out. The! yecalis many famous homes of famous fam 
taining pleasure seekers is traversed between a/|that this is in some way connected with the| essentials of good advertising are discussed jjjes, and recounts the inner: history of such 
starting and a_ receiving station, being sus-|phenomena of cohesion. Kindly explain ,,| under the various headings of “‘Attracting the | patties as Bull Run, Malvern Hiil, and Getty 








pended by its own sustaining power inter-| We cannot discuss the relation of shape of the| Attention,” ‘Awakening the Interest,” and | purg Finally he describes the old and the 
mediate the stations rhe machine may be|surface of a liquid to its vapor pressure, as we “Creating Conviction,” all of them decidedly | now West Point of the Hudson, this part of 
reversed It may be given an upward throw|have not followed out any experimental work, “SS¢™tial, as every modern advertiser knows. | the book being replete with interesting bi 
as it leaves the starting rail. It is provided|in that line, and would suggest that you take| The relative values of local newspapers, maga- | graphical sketches relating to that histort 
with means to traverse between a starting and|up the matter with the original investigators, | 2imes, Street-car advertising, advertising novel-| center, 

a receiving station in either direction. whose opinion would be of valu 2 Why is | ties, booklets, folders, house organs, circular . 

FISHING APPARATUS.—C. G. Jorcensex,|the melting point of ice lowered by pressure?| #4 form letters, ete., are thoroughly compared, | SCHLEY, SAMPSON, AND CenveRA. By James 
Chicago, Il. This invention pertains to fishing| \. All liquids which expand upon freezing} We would comment particularly on Mr. Parker, formerly Lieutenant Vem- 
and trapping, and provides an apparatus for|may be melted by compressing them in the | Lewis's book as to its essentially practical char gene oa 3 gg oe Pe Pe ep 
use in rowboats, rafts, power boats and the | Solid condition into the volume which they had acter. He oven discusses the value of printing, ye am ~ ge a . yrs “f Ags a 
lik and arranged to provide a means for sus-| before they solidified. Liquids which contract the advertising manager and his work, the pommggee { : a , pp.; 9 ustra 
pending one or more fishing lines in the water | upon freezing cannot be melted by compression, | f2¢tion of the publicity promoter, and the tions. Price, $2. 
at a safe striking distance from the boat and|since this only brings the molecules still nearer | P“ uliarly special problems which confront sav This work, which is a review of the naval 
without unduly obstructing the interior of the|together. To melt them they should be ex-| 8S banks, trust companies, and stock brokers. | campaign of 1898, in pursuit and destruction 
boat panded. If a liquid which expands upon freez-| BROAD LINES IN ScrENCE TEACHING. Edited of the Spanish fleet commanded by Rear Ac 

GAME-COUNTER.—A. McKinney, Alpine,|ing is prevented from expanding it cannot | by F. Hodson. With an introduction miral Pascual Cervera, is a contribution to 


by M. E. Sadler. New York: The/the literature of the famous Sampson 


Macmillan Company, 1910. 267 pp. Schley controversy. But it is much more 
Price, $1.25. than that, inasmuch as the author gives a 


Texas The intention in this instances is to freeze, since its molecules cannot move any 


provide a device for use in scoring the points farther apart, as they must do to turn into th 
as they are made and to keep a register of |S0lid form. 4. What are the properties of gas 
as liquid at the critical point as regards density, If anyone needed evidence of the many- | YeTy complete and consecutive account of the 


the number of games played, the returning of P 
the counters proper to their original position | !atent heat of vaporization, ete.? A. We are| sided view of science in modern education, he | Y@tiovs naval activities both in Washingten 
after each game, operating the game recording | ®0t able to find any figures as to the heat of| would surely find it in this admirable coi- ind on the high seas connected with the 
memorable Spanish war. While the author 
admits that it will be evident to the reader 


that his professional, legal, naval, and per 


mechanism vaporization for any substance at the critical! lection of essays edited by Drs. F. Hodson and 


AMUSEMENT DEVICE.—G. A. Rosagutst, 
New York, N. Y The special purpose here 1s | 


temperature. The liquid expands.as it is heated| M. E. Sadler. In furtherance of the Editor's 


to the critical point. Its density is therefore | object to achieve through a variety of essays 
to so mount the cars or seats in respect to|iminished; its vapor in the space above the|an adequate notion of the requirements which sonal judgments are favorable to Admiral 
: sate , : | Schley, he has made it his aim to do fall jus 


their axes, that they may have not only aj /iquid becomes more dense. At the critical|in the ideal case should be satisfied for boys 
i é i f y 4 : 2 = 5 : Ss > P ice ve or icer ne being 
rotating but a radial movement The latter | Point the two meet in density and an insensible|in secondary schools, the various essayists tice to every other ciicer concerned, — 
may be brought about by special mechanical change takes place. If more heat is applied| who have contributed to this volume have prompted to this by the fact that he still re 
i u i i ‘ ‘ gards them as his professional ! 


the liquid disappears and the whole becomes| carefully examined the claims of rival depart 


means ut preferably upon centrifugal force 4 
ments of scientific study and the various 


He states that the book has been written with 


The speed and time of radial movement are|® Vapor. Duff, Physics, page 245, says I : : 
preferably controlled by varying the angle of | is idle to ask if the homogeneous fluid is a| methods of teaching. The essays of which . * 
the axis about which the car rotates, in re-|liquid or a gas. . . . The continuity of the | the book is comprised are the following: The who has gle d ooem 0 Ene of , ane neta 
inclosed mass has never been broken. We can] Place of Science in the School Curriculum, | know that it has been written.’ I 

| 

| 

| 

| 


out any consultation with Admiral Sehley 


e work j 
spect to tl ain central axis . : : 
2 The Scope of Nature-Study, The Teaching of published in the hope that a careful reading 
Nature-Study, Biology in Schools, The Teach of the review will dispel all misundersiand 
ing of that campaign, “a misunderstanding 


distinguish the two states only when the 
temperature is below the critical. You may find 





Pertaining to Vehicles, the density for several substances at the critical ing of Hygiene, The Place of Hypotheses in | ie : ‘a : , eaihinn 
‘ : , ¥ . . | Sed © Teac The “ai : OR pee » | which Ms pertinaciously een promuigetor 

, . > aka . wints given in the Smithsonian Physical | Science Teaching, The Claims of “Research ; 
VEHICLE-TIRE W. W. Scorr, Hampton, |! s q | in the effort to convey false impressions with 


Work and Examinations, School Mathematics 
in Relation to School Science, Co-ordination 
College work is so written that it should certainly 


with Special Reference to Electricity and | Put the reader in a position to judge for him 
self of the actual merit of the campaign it 


Magnetism, Geography, Science in the Teach 

ing of History, Economic Science in Second is to be hoped, however, that with the put 
ary Schools, Domestic Science, The Teach cation of this work we have heard the last 
; of this unfortunate contreversy 


Tables, page 200. 5. Is the phenomenon of a} 
gas escaping through a small hole without fric 


Va rhis invention refers to tires for emer 
geney purposes An object is to provide a tire 
which may be carried with the vehicle, and 


regard to the principal actors in it.” The 


tion to be regarded As a molar or molecular ;°f Physics Teaching in School and 


Which may be slipped on in lieu of a damaged phenomenon? A. If the opening through which | 
a gas is escaping is larger than a molecule, the 
escape of the gas is a phenomenon of a mass. | 
6. What is meant by the word entropy? A. 
In the Century Dictionary you may find the 


tire, so that the vehicle may be drawn back 





to the place where the damaged tire may be 


repaired, ‘ ‘ 
ing of Chemistry in Technical Schools, How 


following definitions of Entropy: “As used by|the School May Help Agriculture, Engineer-| py fersspampr-SCHIFFSMASCHINI Eine 

Designs. Clausius, the inventor of the word, and others, | ing, Seience Teaching and the Training of the Sammlung von Erfahrungsangaben 

_ DESIGN FOR A TRIMMING.—D. F. Weyt,| it is that part of the energy of a system which |4ffections, Science Teaching and a Child's fiir die Berecknung der Abmessungen 
New York, N. ¥ In this case the strip of | cannot be converted into mechanical work with-| Philosophy, The Present Condition of Physics und des Dampfverbrauches, sowie 


trimmir co ses orns > wig ‘ . Teac . » 77 7 ~~ Sc Selence - 
ming mpri an ornamental design | ont communication of heat to some other body | Teaching in the United States, School Science des Kohlenverbrauches der Schifi 








a Metwaon iii pom: ieee prise nore oa others it is the available energy or that pa ‘ty % . : . - : Von Carl _ Fred Holmboe Bertin 
Sad in a trianete eal ; ~ |of the energy which is not included in the! THE PROLONGATION oF LIFE. Optimistic Wilhelm Ernst & Son, 1910. Price 
Ve : first definition.” Clerk Maxwell defines as fol Studies. By Elie Metchnikoff. New| $1.50. 

Norr.—Copies of any of these patents wil! |lows: “The entropy of a system is the me York: G. P. Putnam’s Sons, 1916. | erencenaruen AND EMPLOYER By Fé 
be furnished by Munn & Co. for ten cents each,| chanical work it can perform without communi 343 pp. Price, $1.75 net. senden N. Chase Portiand, Me 
Please state the name of the patentee, title of'|cation of heat or alteration of its total volume, Prof. Metchnikoff has been very much in | Press of Southworth Printing Com- 
the invention, and date of this paper. all transference of heat being performed bythe public eye of late years because of ints | pany, 1909. 86 pp Price, $1, 
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66 99 Foot ana Cattle guard, T. Moriarty . 
PB Cement mixer, A. Heinberg 
Pe ‘Cutting Cement shingle, O. O. Burnett 





60 YEARS’ 
EXPERIENCE 







Trace Maaks 
DesiGcns 
CopvnricuTs &c. 


INVENTORS are invited to communicate with 
Mann & Co.. 361 Broadway, New York, or 
#25 F Street, Washington, D.(., in regard 
t securing valid patent protection for their ine 

Trade-Marks and Copyrights 
Design Patents and Fereign 
Patents secured 

A Free Opinion as to the probable patenta- 


ventions. 


registered 





bhiity of tion wil! be readily given to any 
nventor # us with a model or sketch and 
rie of the device in question. All 
owmmenications are strictly confidential Our 
fiand-BReoek on Patents will be sent free on 
eynest 
Ours ie the OQldest agency for securing patents; 


it waa @stabliate« ver sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office. 625 F St., Washington, D.C 






Certificate, ticket holder, and receipt there 


“Cro “* Lathes for, combined stop-over, C. W. Alex 


FOR ree, ACCURATE WORK | hain ends, lock for connecting, W. — 
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Chain grate furnace, E. 
Send for Catalog Chair, FE. Urba 
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Bousse 





SENECA FALLS MFG. CO, | Check bh P. J. Harrigan. 
695 Water Street, Poin a 
Seneca Falls, N. ¥,, U.S. A, wker, combined, L. A 





ferro & Goldsworthy 


Engine and Foot Lathes |: 


MACHINE SHOP OUTFITS, TOOLS AND 





SUPPLIES BEST MATERIALS. BEST tter R sorgfeldt 
WORKMANSHIP CATALOGUE FREE relief device for, A. G 
| SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 
yutcher’s, W. S. Ward 
eee: ! t ry machine, J. A. Firsching 


safety stop, C. 
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Pesitve |] pright Drills . y ‘ie So anens for piling Wo 


back wdaling, Forsyth & 
10 p 50-inch Swing p ep 
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INDEX OF INVENTIONS 


For which Letters Patent of the 





United States were Issued 
for the Week Ending 














April 5, 1910, 
AND EACH BEARING THAT DATE 
(See note at end of list about copies of these patents.) 
Acetyl! cellulose coated material, producing, 

i le re 04.310 
Acid, § rs yanic, Dieffenbach & 

Maul 04.080 
Advert a ui. I tk 955,824 
Advert gy i ij. T. H. Mitchell 954.122 
Advertising device li. Hl. Hollowa 04, 228 
Agita ‘ Peppard 953,700 
Al amd the lik ant for the bandling and 

{ at \ H. Dumars 954,268 
Amm 1 rat 1 Koppers 953,960 
mer ifate “a r vering, H 

Kin 953.9590 
Amu t apy K is @ McD 

hagt 94,207 
Amasement apparatus with undulating floor 

r. ¥ Kannet > 721 | 
Amusement device, W. H. Stubbings, J 53,72 
Aina rap, I D. Pearsall wos 72t | 
Are! thor “ ( tt wH4.410 | 
Ash Hi A. Hok 4.110 
Aut pe and 1 Ltes ® 

f Hi I. Gernet 054,387 
Au pot tar Hi. Wolcott 953,885 
Autom ! nt z gear, G. Laning 955, 608 
Autom . r. J. Sparks 054.144 
Autem wind shield, ¢ Huillier 054.101 
Awning ft. J. W. Manard PHS, 852 
Raby mforter, W. F. Ware 954, 066 
K ha pele knit, F Kraeme 4,113 
B c appa F. A. Calley 953,81 
Balancing Bassett oS. 1 
it m pres ‘man L ; 
Rat 1 J hs 
Hat mix Ingham 0. 
Hatt ¥ V a Apple ow 
Rattery hold Masor Ls 
Keuriong. + er, 3 Masamat oo. 
Red convertible “. D. Gavatr Ws. 
Red, foiding, G. F Sisbower 054,218 
Hel | \! i ‘ ar 004.082 
Bed par a oO F : 053,954 
elt op, CL 7 Smith 953,927 
Belt for military r sporting use i il 

Savage 15-4 C0 
Relt «trap, deta He, C. BE. Winquest OH3,.884 
Belt tightener. M. Me 954,001 
Rimder, loose lea A. Tris O44 
Rinecular periscope ‘ H. Bedell 154, 160 

054,046 


Bit holder, extension, W A. Peck 








‘ oo 

Brake bear { HH. William Jr 
Brake ty r Harrie 4 
Wer le miler D. Finkler 953.046 
Brea th itting device 

f . 054,112 
Rrooms, brushes, et duet blowing attach 

ment r i ‘ Davis 054.260 
t ! 1 mop attachment mbination, I 
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4 | 
4125 
4389 








Care ! f 
t for interna 
w 4 
rriers, elevated t ' iC. Pitage 
arteries f ' 1 
' Bee Tool cus 
fash regiater, R eber 954.363 
Casket top fagte ate x. OG. C. Frazier 4,276 








Conveyers, grip for tramway bucket, B. C. 











100 Superb Views of New York, in album 744 x 10 inches; | gan (et oon 
handsome cover. Send We in S. coin or stamps to } ry o. - * bh r - “ strips of material 
GEO. P. HALL & SON, 212 Broadway, New Vork | orn macl ‘ ARE 
Special Edition (limited) at $1.00 each aa _t go ctparate der edltetama 
—_—_— Cotton Tho mas 
c ; Cottor Edge & Campbell 
omplete Coupling "Bee Car « oup sine, 
H. P. Stationary a ae 


Gasoline Motor 
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Free Interesting 


Lathe Book 


DESCRIBING . Ww. 

‘ Jisplay cou r eS8.. 

SOUTH BEND LATHES | pispiay icat turner, book, J. R. 
8 to 14-in. swing 5 splay stand, hat, D. J 


Distillat 


time, G. R. Young. 
L. C, McAllister 


W. H. Stow 





Elliott 
Heagany 





| Ditching machines, traction apron for, C. 8, 


taal Me 
SOUTH BEND A MACHINE TOOL CO., 421 Madison $t., South Bend, ind. 

















Brown 
Doll, dancing, A. M. Preston 
a Door, J. H. Van Zandt 
Magical Apparatus. Door and dampe reo. rator, J. Laus, Jr 
P eee Door fastener, slidiz W. H. Durant 
Grand Book Catalogue Over 700 engravings | poor fastener. sliding. W H. Fry 
Parlor Tricks Catalogue, free D grain, H. Thompson : 
SMARTINKA &CO.. Mfrs.. 4 Sixth » New York | Door lock, F. Solywoda 
vance Door securer, F. T. Robinson 
| Door sliding, R. W Schweimler 
Kerosene Oil En nes a7 °-% 
gi t A. I Stanford 
Marine, Stationary, Portable “dong 7 oe 
~ , gear : orning 
NO DANGER, Maximum Pow Draft regulator, D. M. Kimmel.. 
er. Lightest Weight, Sim she" Reli- | Drawing table, J. P. Skripe« . 
able, Economical. No Batteries, | ppyjo; See Grain drier. 


Self Ignition by Compresswwn. | j), 
Fully guaranteed. Write for Cata 


jogue 8. A. §@°No charge for Drying or condensing app aratus, M. lopfer 


Drill, J. P. Tye 





packing. Driving mechanism, automatic, E. 8S. Ensign 
= AMERICAN OIL ENGINE co Dust pan, O. P. Olson 
ITT? BROADWAY, - a NEW YORK, U. & A, Earthenware, skeleton structure for the pro 
duction of, I I — “ 
Egg testing device, C wodring 
ie] Blast wheel, (. F. Re ~* ard ‘ 
P8u USE GRINDSTONES 3 Electric apparatus, vapor, Bastian & Salis 
if so we can supply you. All sizes | bury re 
mounted and unmounted, always | Hlectric cut-out, P. T. Me Nally. cece 
ptinstock. Remember,we makea| Electric elevator, alternating curre nt, D. 
specialtyuf selecting stones for all spe Larson eh 
etal purposes. Send for catalogue “I Electric motor, generator, and other appa 










The CLEVELAND STONE CO. ratus, KB ba oe eens Tank 
: ectrical conductor connector, J. C. Voge 
6th Floor, Hickox Bidg., Cleveland, 0. attachment to indicate alinement 
floors, B. Brodowski 
curing device, wagon, L.. 
Bowen 


Hillan 








For Either Mand or Power 
Dewees 


his mechine is : " hine supplied 
~ " ——— hase, austen ccunsemsheill, etna aa igniter or breaker for gas, 
ean be worked as an ordinary power 

achine or taken from its base for safety device for cranking ex 
ses & hand machine. Pipe ‘¢ in. plosive ( Ww Hillenbrand 
to 15 to. diameter handled easily in Eugraved plates, mount or block for, J. P. 
small room, Illustrated catalogue— Sutherland ¢ 
price list tree om appriantion Envelop “advertising device, theater 
THE CURTIS & CURTIS CO. ticket G. Patton rm) 

“6 Garden Street, Bridge pert, Coan. Excavator ket, O. J. Martinson { 

$$ —— Explosion steam motor, combined, W. 





MASON’S NEW PAT. WHIP HOIST) xr 2822" aovice tar” crimping,” 3. 8 
for Outrigger boists. Fasterthan Elevators, and hoist Jackso 
direct from teams. Saves bandling at less expense Explosive engine. FE. E. Slick 





ML SON 7 CO. », | Fabrice cutting machine, A. Roos 
Manfd. by ¥ FOLNEY W.-M *% « Hues ivan, alr cooling, N. M. Ingle 
Farm gate, J. P. Imig 











Faucet for soda fountains, W. M. Megget 
J. E. LINDE PAPER CO. Feed regulator, boiler, Gade & Knapp 

Feed water heater, A. A. Amstutz ..... 

Also proprietors of Fencing, machine for making wire, ; 

eat tree 


NEW YORK ROLL | Fifth wheel, vehicle, M. M. Sherwood 


File, bookkeeping, C. E. Leer 








WRAPPING File cabinet, W. J. Ball 
Fire alarm, ther electric, G. Blacki 
TRADE “MARK PAPER CO. | Fire Sitincutsne Many 
Fire exti aruiuher G. C. Magill es 
Beekman and Cliff Streets | Fire extinguisher, T. F. Handly 954,281, %& 
retector for oil t 


| Fire p 
U.S.A J. Donnell 

earm, H. M. Kolb 
ee Gee, Be. Me. RENE oc cccneceens 


For Everybody | Fi ire gems, 6 artridge stop for PESSTPe J. D. 


New York anks, automatic, W. 








z 





. a ‘ F. F. Becraft 
Send Flashboard, H. L. Coburn 


as send one on 10 days’ trial. - 
ow Tr le vie oupl g » . 

THE CINCINNATI ELECTRIC TOOL ©O. Flexible coupling, D. E. Maxfield 
Fluid elevator, R. L. Eberman 


650 and 652 Evans Sireet, Cincinnati, Ohio, U. 8. A.) py nig pressure regulator. A. G 


- - —— | Fly catcher, portable, 
Fly exit. L. W. Clark 
Flying machine, E. J 
‘olding box, J. M. Puley 
olding chair. W. H. Stow 
‘olding machine, 8. G. Goss 
olding machine, H. C. Se hroeder 
‘lushing y tank or cistern, Palmer & Pierce 
‘onl chopper, O. D. Woodruff : 
Forging and cutting machine, J. Delzer.. 
Frame See Mosquito net frame. 
Funnel, R. L. Best . 
Funnel, measuring, J. B. Romero ‘ ‘ 
Furnace for heating metal bars, W. J 
PPR, ccccvcevtseceiscevcisodesoses ee 






Beckman 
Pearce & Teuscher 


Augsberger .. 


954,086, 


SOLAR LIGHTS SAVE MONEY 
] 9000s month sling Solar : 
today” “CHIEACO SOLAR Lit 

8. Jefferson St., 


















rker, mbined, M. Deeg 


inishing device, Fowler 


Send fo Ul Catalogue A Sle ner 
nd r Drill Catalogu ARADS ; Big me Pg a 
W. F. & JNO. BARNES CO Cok m coke vens, apparatus for watering 
Established 1872 Pua. he crete 
1999 Ruby St., Rocktord, Ill, Mart Cor tat ition, F. E. Hirt 
‘ t t kK mal £ machine Adams & 
B | 
Concret construction . tem of centering 
f re forced, H. Br sel 
, te mixing machine F. Lancaster 
( reinforced t Mel aughlin 
Concrete structures, means for erecting, J. 
Taylor s 
Concrete and the lik machine for 
molding J. Stoeser 


. r, A. C. Michael - .. O 
W H. P,, Complete, $140 Cravats and the ke Pre r for. J. Seifert 9 
For FACTORY USE, IRRIGATION WORK OR} | ! _ ye a oo me Sas hae 
—SANY KIND OF PUMPING, FARMWORK, ETC. } | Current r Atkins 
GUARANTEED by a ite for full deseriptiow of 3, 4, onan 7 
responsible concern, Gand 10 H.P. Stationary Engines Curtain Laun 
GRAY MOTOR CO., 11 Leib St., Detroit, Mich. | | Curtains and the like, device for suspend 
off 
0. Ritzlaff 


$25.00 and up|” petricum, Vo Mugen en ON of 











. 954,064 


& : | Firearms, firing pin for hammers for, H. M. 

‘ MW . se 
oO Fish flesh, treating, K. Schwickerath. . 

hb ‘ t Fish hook, J t. Sjolander 

we ‘ Fisherman's needle, W. J. May 

m ster t Fishing rods 


means for pss ae reels on, 
on 





How HKailway Trafiic is Managed, 


BY C, C. RICE, 


Almost everybody knows something 
about railroad rules, but very few, unless 
holding or having held some railroad po- 
sition, have a clear idea of just how many 
precautions are taken to 
dent. 

Whenever a big wreck occurs, through 
error in train orders, oversight of a tele- 
graph operator, engineer, conductor, or 
flagman, the newspapers usually give one 
cause and blame one person, when more 
than likely two or three are equally to 
blame. 


prevent acci- 





vary to some ex- 
tent on the different systems, but those 
| explained in this article are near enough 
standard to give the reader a clear in- 
sight into just how many things must 
954,367 go wrong before a collision can occur. 
9% sh The road in mind has part single and 
part double track, uses the telegraphic 
block system on the single track and au- 
tomatic electric block on the double track. 
The rule book, which is the railroad 
eee man’s Bible, is a little book not much 
954,085 larger than a post card, one-quarter inch 
orig thick, and contains only 120 pages. All 
%4.582 changes and special instructions are 

issued in the employees’ time table, which 
contains the schedule time of every train 
at all stations. This time table divides 
the trains into four classes, passenger 
trains being first class, time freights sec- 
ond class, and so on. It also gives east- 
bound trains right over west-bound trains 
of the same or an inferior class, so an 
east-bound first-class train has right over 
all trains and pays no attention to any 
schedule but its own, while a west-bound 
first-class train is superior to everything 
except a first-class train east-bound, but 
has to take care not to encroach on the 
schedule time of any first-class east-bound 
train A poor fourth-class train 
bound is inferior to everything; and 
when on consulting his watch and time 
table the conductor finds some higher 
class train nearly due, it has to dodge into 
a side track, allowing a first or second- 
class train to run ahead, or to meet a 
first, second, third, or fourth-class train 
Now, if trains never got late, watches 
never went wrong, or train crews never 
looked at their own or other schedules 
wrong, trains could move along just on 
their time-t 
are so figured that they meet, 


The rules of course 











west- 





able rights, as their schedules 


9 54,004 
pass, and 


ty | are passed at certain stations and certain 
954.085 times. But some things will go wrong 
pleat So as an additional precaution the dis- 
953,934 patcher issues train orders telling them 


954,018 where to meet and pass, giving inferior 





9o+.382 trains orders that some superior train is 
eel asi running late, where to run slow on ac- 
; _ count of bad track reported by track 
tgp walkers, and in every way trying to save 
953.83 


delay and insure safety. 

These train orders are sent to all 
trains and stations concerned at the same 
time, and are not delivered to any train 
until all copies have been correctly re- 
peated. When a train order increases 
the time-table rights of a train, it may 
be handed up to the moving train; but 
when it restricts these rights, the train 
crew has to stop and sign for the order 
The telegraph operator is required to set 
all block and train-order signals at dan- 
ger, and so notify the dispatcher before 
he copies a train order, and must not 
_ change these signals until the order is 
ee ane delivered; or if the order is for trains 
to meet at his station, his danger signal 


- 953.797 must remain displayed until the meet has 


been accomplished. 

In addition to running by train orders 
and schedule, a block system is operated 
independently. At every station is one 
tall pole, called a semaphore, on which 
signals are displayed. The space between 
two of these semaphores, usually three or 
four miles, is called a “block.” Now, un- 
der absolute block rules, ne two trains 
can occupy the same block at one time 
The block signals on the semaphores 
stand at danger all the time, and are 


. 954,161 s 
. 954.346 never clear except when held in this posi- 


* 954,315 tion by the operator. 


A train before 
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APRIL 16, IQIO. 
proceeding is required to see this signal 
change from danger to clear 


At all stations a record is kept showing 
the departing time of every train at this 
and at the next station east and 
Supposing a west-bound train to be 
semaphore. The 
no orders 


station 
wesl 

approaching a 
telegraph operator, if he 
on hand for this train to meet anything 
at his station, consults his, block record, 
and if the block west is clear he calls up 
the station west, and obtains permission 
He then pulls 


station 
has 


to let a train in the block. 
his block signal clear and holds it in this 
position until the train is by, immedi- 
ately reporting it to both block stations 
and the dispatcher. 

If a train from any cause has to stop 
between stations or finds itself on the 
schedule time of a superior train, it has 
to flag, putting down torpedoes and send- 
ing a man with a red flag ahead and back, 
notwithstanding the knowledge that the 
telegraph operator will not let another 
train enter the block until it is clear. 

Now, on double track things are very 
much simplified, as all trains going in one 
direction move on the same track, and 
only have to take siding to allow a train 
of higher class to run ahead. This allows 
the use of automatic electric block signals 
intervals of about a mile; all 
the right-hand side of 
At every 


placed at 
signals being on 
the track which they govern. 
one of these signals the joints between 
the rails are insulated, thus cutting the 
tracks up into blocks between the signals. 
These signals are so wired that when a 
train approaches one of them, if the block 
ahead is clear, the will be com- 
pleted from one rail to the rail on oppo- 
site side of track through the wheels of 
the the 


circuit 


train, causing signal 


clear, in which position it stands until the | 


engine passes it. If one of these signals 
fails, the train is required to wait a min- 
ute or two, long enough to allow a pre- 
ceding train to clear the block or to flag, 
and then proceed with caution to the next 
signal, reporting the failure at first office 

These automatic signals work over two 
thousand times to one failure, and are so 
constructed that a failure leaves the sig- 
nal at the danger position 


—- eee — 


Estimation of the Working Capacity of 


a Man Before and After an Accident, 


The problem of determining the work- 
ing capacity of the victim of an accident 
is divided into two parts. It is necessary 
to establish, first, the condition in which 
the accident has left the various organs 
and functions of the body; and secondly, 
the effects of the consequences of the acci- 
dent upon the power to work, either at 
the victim’s previous occupation, if he is 
able to continue it, or at such other occu- 
pations as he may be able to carry on. 
Dr. Imbert in a recent article criticises 
the methods generally employed for the 
solution of this problem. The attendant 
physicians and the medical experts give 
only their personal opinions, instead of 
employing the exact methods of examina- 
tion which are used in physiological labo- 
ratories. Thus in many which 
the statements of the victim appear false 
or exaggerated, the truth could easily be 
ascertained by the use of X rays or by 
the electric exploration of the nerves and 
Dr. Imbert describes various 
which he has made in the 
study of certain occupa- 


cases, in 


muscles. 
researches 


Physiological 
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a than any other house. We 
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riderat lower 
every bicycle. Highest grade 
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MEAD CYCLE CO. Dept. R75. CHICAGO, ILL. 












F you want a complete text book on Solders 





to come | 


and the art of Soldering, giving practica/, 
working recipes and formule which can be 
used by the metallurgist, the goldsmith, the 
silversmith, the jeweler, and the metal-worker 
in general, read the following ScrENTIFIC 
AMERICAN SUPPLEMENTS :— 
1112, 1384, 1481, 1622, 1610, 1434, 1533 

Price 70 Cents by mail 


Order from your newsdealer or from 


MUNN & CO., Inc., 361 Broadway, New York 


Solders «i 
Soldering 






















—~__ Demonstrator Agents Wanted in Every 
Community g as 16-it. Steel Launch 5¢ , 
Sent on 70 days’ a t “ r > 
trin!, 4) 40) alae at: ; 
}-20-23-27 foot Launches at propertionste all 
launches tested and fitted with Detroit two cycle reversible engines w' oontrol- 
ling } best eng i wT without crank tng—has 
Bnyone can run it. STEEL ROWBOATS $20.00, All boats fitted 
partments—cannot " Bo boathouse 
turers of pleasure boats in the world and sole owners of the 


——.. <= 





re manu 
- patents for the manufacture 
of rv stee|. lock seamed, concealed riveted stee!| boats Orders filled the day they are 
= received Write for Free I!!ustrated Catalog and testimonials of 1(),000 satisfied users. 
1352 Jeftersen Ave., C 


Mic ) Stee! Beat C Mich. 

















THE ANNUAL SMALL HOUSE NUMBER 


OF 


American Homes and Gardens 


HE May Number of American Homes and Gardens will be devoted to the small house, its build. 
ing, its decoration, and its furnishing. This issue will contain a vast amount of information 
for the prospective home-builder. Special attention will be given to the inexpensive small 
house, which is the most numerously erected dwelling in America, and the type of house that | 





at once excites the widest interest and offers the richest field for suggestive helpfulness. 

Various departments conducted by specialists add greatly to the value of this number and 
the aim has been to bring out the charm of the simple beautiful things which contribute to domestic 
comfort and happiness, solely for the purpose of solving the problems which confront the house-owner 
but which cannot be explained without the assistance of a competent expert. It will tell him how to 
select the country site, how to place the house upon it, the style of architecture in which the house should 
be designed, how the various rooms of the house should be planned, the material of which it may be 
built, the kind of plumbing fixtures to be used, the choice of hangings for the walls, doors and windows, 
appropriate furniture for the various rooms of the house, and how to lay out the grounds about the house 
as well as to the planting of them. Beside these departments, the magazine wij! contain a host of articles 
that must inevitably stimulate the desire for home improvement, 

MODERATE HOUSE FROM THE ATLANTIC TO THE PACIPIC.—This is an article by 
| Francis Durando Nichols, treating of the modern house as seen in the various parts of the country, and it 
is illustrated by photographic views of the exterior and interior of the houses, as well as the plans of five 

| houses which represent the best type of modern house built at five different points. 

. HOW TO BUILD A PERGOLA AND A GARDEN SEAT.—A. Russell Bond tells in an illustratep 
article how it is possible for an amateur to build a pergola and a garden seat for a small garden. He 
shows photographic vlews of the pergola and a garden seat and also working drawings which may be 
used in carrying out the subject in accurate detail. Very few understand the significance in furnishing a 
colonial house, in its truest sense. Mary Livingston, who has made a special study of this subject, pre- 
sents an article on how to furnish the various rooms of a colonial house, including the hall, drawing- 
room, maeary, dining room, and bed-rooms, which is profusely illustrated with views showing the best 
examples. 

- THE SMALL KITCHEN OF TO DAY.—There is no part of the house which receives so little atten- 
tion, and yet requires so much, as the kitchen, Mr, Robert Spencer, Jr., has prepared an interesting 
article on its planning and equipment, which is well illustrated with numerous plans showing its proper 
relation with the other rooms of the house. All good housekeepers realize the importance of this subject, 
and no one is better qualified to give such information than Mr. Spencer, who has made a special study of 
the kitchen and its Spendendte. 

THE OUT-OF-DOOR LIYING ROOM.—Now that we are coming to the warm season of the year 
our thoughts dwell upon getting out of doors, and there is no more important feature of a house which 
should receive proper consideration than the living porch. Mr. John A. Gade has prepared an article 
treating upon this timely subject, which is illustrated, showing the various ways by which a porch may 
be furnished and inclosed with screens in summer and glass in winter. 

CALIFORNIA BUNGALOWS.—The California bungalow is always interesting, and Helen 
Lukens Gaut has prepared an article on this subject eccompanied by illustrations of eighteen bungalows, 
The bungalow is always of concern to those who want to live out of town during the summer months, and 
this article tells one how it is possible to obtain one at so low a cost as $150. 
: PLANNING THE SMALL GARDEN.— The garden is a frame for the house picture, and success in 
its treatment means that each tree and shrub should be Fae ey A placed as well as properly grown. 
Loring Underwood, the well-known author, tells, in a very pleasiug way, how it is possible to obtain this | 
garden picture, The article is illustrated with drawings showing how the garden is planned and photo 
graphic views showing how it has been developed. 

DECORATIONS AND FURNISHINGS FOR THE HOME.—Alice M. Kellogg presents her third paper, 
which is devoted to wall papers and curtains. This article is illustrated with photographic views showing | 
the combination of wall papers and curtains of the same design and pattern. for the use at windows and 
also for the spreads to be used upon the beds and the couch of the sleeping room. 

AUTOMOBILING. —The automobile has become a necessity for the country house of today, and | 
Stanley Yale Beach, the Automobile Editor of the SCIENTIFIC AMERICAN, tells in a practical way how it 
is possible for a man to have and maintain a small motor car, The article is illustrated, and shows auto- 


mobiles costing from $485 to $1,000. 

POTTERY MAKING FOR THE AMATEUR.—Everyone is interested in pottery making, especially 
the kind of pottery making which can be done by the amateur. Mabel Tuke Priestman presents in an 
illustrated article views that show some of the most eae ty, made pottery of America. 
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Lawrence 
signal, | Ni 


Furvace regulator, 0. I 
Fusees, compound for railway 
diteh 
Galoshes, etec., device for 
drawing off, F. von Taxis 
Game apparatus, R. H 
Game device, E. I Ellis 
Garment, R. P. 
Garment rack, G. M. Vail 


Garment supporter, W. P. Kellogg 


Gas feeding and mixing device, F. EB. Dition @& 
1. A 


Gas generator, G Heckert 

Gas generator, acetylene, G. E. Johnson 

Gas ignition and control, automatic, I 
Bartlett - 

Gas meter, dry, T. B. Wylie 

Gate operating mechanism, 
Guth ‘ 








tilting, F A 


Gear casing, BE. R. Mason 
Gear casing, R. A. Palmer 
Gearing, A. F. Clarke 


Gearing, reversible transmission Me W 
Kouns see 
Gearing, reversing, F. E 

Gearing, transmission, W. Folberth 

Gearing, transmission, W. W. Henderson 

Glass drawing mechanism, sheet, J. Player 

Golf ball trap for golf putting practice, © 
W. Johnson .. yedeesy oe 

Governor for explosive engines, automatic 
fuel cut off, J. 1. Wood 

Grader, road, A. Ganser 

Grain drier, L. 8. Kiser 

Grain drill, J. F. Steward 

Granary, portable, W. J. Haas 

Grinder, feed, J. E. Lappen . 

Grinding machine, C. W. Renear... 

Gripper, EB. A. Stiggins 

Gun muffler, G. F. Childress 

Hammer, power, F. E. Sutherland. . 

Hand or tool holding attachment for ampu 
tated arms, artificial, D. W. Torrance 

Hanger. See Cable hanger 

Harrow, drag, and pulverizer, W. B. Mit 
GO 06scadescars 

Harrowing of the ground, mechanism to lift 





the drags during the, W. von Teckien 
Ae ore 
Harvester, B. Holt.. 
Harvesting machine cutter, J. H. Wilson 
Hat fasterfer, R. Daboul 
Hat pins, ete., safety attachment for, G 


Hofmann oe . ° 
Heald shaft for wire and metal healds, H 
B. Barlow ... . ‘ ° 
skins, or leather, machine for treat 
ing, W. A. Wust 
Hoist, fluid actuated balanced, G. F. Steed. 
CM nesrcacbeses bobdnge 
Hoisting apparatus, multiple, A. M. Coyle 
Hoisting bucket, bottom dumping, A. N 
Doud . o2 ° retry rs 
Hopple. G. Chambers F 
Horseshoes, apparatus for manufacturing, ( 
c. Pedersen P 049 
Hose coupling, F. G. Schaefer..... 


Humidor, L. Kahbn.. 

Hydrocarbon burner, 8. L. Davis 
Hydrocarbon furnace, A. 0. Bradford 
Ice cream cone dipper, A. J. Daniel 


Ice cream freezer, G. W. Poillon 
Ignition apparatus, BE. Eisemann 
Ignition trouble finder, FE. T. Cable 
Index or directory, D. T. O'Sullivan 
Indicator, H. A. Raedeker aie 
Indieator, E. Pearson 
Induction motor, R. B. Williamson 
Ingots and other castings, 
making metal, R. A. Hadfield 
Inkstand, C. C, Miles.... 

Insulator, A. J. Sile?...... 
Insulator protecting apparatus, L. C. 
son eee . . 
Internal combustion engine, 
Invalid raising and moving 

Lane 
Ironing board, T. A. Davis 
Ironing board, F. V. Shampine 
Irrigation system, Sweeney & Kennedy 
Keg rinser, A. C. La Budde 
Key extracting device, A. T 
Kiln, BE. Anderson 
Knitting machine needle, J. C. Fely 
Labeling machine, can end, L. W 
Lamp, electric are, J. Rignon 
Lamp, gas, F. J. Humphrey 953,885 
Lamp, gasolene, A. B. L 
Lamp shade, A. H. Hoag 
Lamp socket, incandesceut 
Lux “ 
Lamp, vapor, M. Galvao 
Lamps, lock guard for 
Hubbell 
Lampe, vaporizing and igniting 
hydrocarbon, Y. Kawasak! 
Land roller, E. 8. Wilder 


Nichol 





s. C. Richard 
device Cc W 


Rowe 


Farl 


electric, J. K 


incandescent Hi 


means f 





Lantern, reflecting, N. H. Brown 
Lasting machine, L. B. Stamm 
Latch, door, W. A. Mooney 
Latch, gate, L. Coagrove 
Launching apparatus, C. Hunt 
Lawn trimmer, A. C. Warner 


Leather finishing machine, 
rolls, W. R. Smith 


Lens attachment, F. U. Williams 


Letter case label for postal cars, H. C. Hoff 
ner 

Level, spirit, Bodmer & Burdick 

Line casting machine, G. D. Hartley 

Line check, W. H. Fowler 

Linotype machine, J. R. Rogers 

Loading apparatus, J. Nichol ‘ 

Loading device, vehicle, R. C., Miner 

Lock. See Door lock 

lock, F. B. Walts 

Lock movements, spring box for time, C, A 
Miller . 


Ennis & “all 


Locomotive ash pan, 
distributer for, H. RB 


Locomotives, sand 
Wasem 
Vorwerk 





drawing on and 


variable speed 











953,792 


O53, Tap 


004 


94.078 





apparatus for 
























Loom, needle, C 77 
Loom shedding mechanism, A. A. Gordon, Jr, G4, 181 
loom shuttle changing mechatism, 0. © “ 
serat 954,779 
Ioom take-up mechanism, B. F. MeGuin WALT 
Looms, cloth guiding means for, Gustafson 
& Duquetts ‘ aw 
Lumber and r J 4 M 
Dougall 
Mail box, A. I Mart« 
Mail hook, J. Hammond 


Manhole cover, sewer, » & Pendergast 





Manicuring instrument, G. W. Moore 
Manifolding device. G. F. Hutchings 
Manure spreader, BE. BE. Rowley 

Massage apparatus, R. H. Gay 

Mattress, F. J. Hecht : 
Measuring device, ribbon and cloth, H, T 


Quandahil és 
Measuring instrument, Z 


R. Tucker 
Measuring loads, apparatus for, E 








tions. He thinks that it is possible to 
e thinks that | rm _ FURNITURE FOR THE ARTS AND CRA SE.—Furnishing the arts and crafts house is a al 14.282 
arrange a mass of useful data in a form | subject which is very intimately presented by Edith Haviland. Miss Haviland takes one through the Me [a implement. H. Gelbman 4.084 
in which they ld be available for the house, and shows the proper furniture and treatment for the various rooms, Mechanic +9 pln emer R. Lindner 954,116 
1ey would be avalia THE USE OF CEMENT IN THE BUILDING OF THE SUBURBAN HOUSE AND GARAGE,—Mr. | \y°) go-round, J. D. Walsh 952.808 
decision of individual cases. Robert W. Gardner, the we!l-known architect, who has made a special study of the use of cement, has | \jetal band, J. A. Gray 05-4 108 

prepared a very excellent article on the subject, which is portueety illustrated with many fine engravings, | yetallic tie and rail fastener, W. H. Cham 
ss Od showing the various uses that can be made of cement in the buildiag of the suburban house and garage. berlain 4 204 
Pee GARDEN NOTES?—Charles Downing Lay describes in his department how to lay out and plant a] Meter. See Dry meter 
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the treatment of mathematics, not only by MUNN & COMPANY, Inc., Publishers, 361 Broadway, New York, N. Y. Mold. for collapsible metal’ centerings, 1. 
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lnauiry Ne, 809N. Vanted, name and address of | | ural ‘ hinent, ¢ DD. Platt 
he ‘ fact er he onizer |r Ft at I for htet g. | ‘ 
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Inquiry No. 9112.—Wanted sample small ary) propeiier, H. F. Shaw 
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Inquiry No. 9121.—Wanted, manufacturers of cut i L. Masor 
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other words, the machine will be used as a portable a movable rim wheel, R. H suckingham 
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of sassafras Retoothing machine, J. P. Hedstron 
_ Revetment, F. W. Hawkes 
Inquiry Ne 9133.-— Wanted, manufacturers of floss Re volving eviinder motor, feverell Ww. ¢ 
candy machines Smith ’ : 
z " . . . Rim, demountable 
Inquiry No. 9124,—Wanted, a small hydraulic | poy aicwat ( 
motor, capable of giving about one horse power. with a | > . ‘ ape : : 
water power of 35 ibs. per square inch ~- Z . ~ Bre 
‘ zm r 
Inquiry No. 91: 45.-— Wanted, name and address of | Rolling wheels 
manufacturers of the Parshall Compressed Air ice Rotary engine 
Machine ik tar engine 
Inquiry No. 9136.—Wanted, the name and address | #etaty gas engine 
. Running gear, W 
of a skank raising farm 
Sand molding mach 
Ineuiry Ne. 9137.—Wanted, a device that wil] | Sash weight 
braid leather strips for horse whips Sash, window 
E . |Saw gage, G. A 
Iuquiry Ne. 9138.— Wanted, the address of manu- | g, ale. A. P. Jo 
of machines of forming a number Sereen See Vehi« 
12 or more) of pie > about 96 mm. x52 mm. x} Co puw-driver, A. 
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( F. Jeni s 954,108 | Soldering iron furnace, 8S. T. Willsot 
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Pr I g mact hutomat A H Stamp and G. E. Lacey 
Ne 953,752, 953,753 | Stamp, hand 
Piy See S x . | Stamps labels like from sheets and 
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Planing machines, sectional chip break Step and platform, adjustable, Allfree & 
Ww. R sus England 
Planing machines wor feeding apparatus Stick horse, L. R. Nidermatier 
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Plow, double shovel, L. C. Gregor kema 
Plow frame, W. 8. Hiett Swing, lawn, G. H. Michael 
rk grubber, V. O. Deyl Switeh alarm, electric,\W. F. J. Entrikin 
iow, grubbing, C. D. Jauer Switch and fuse support, W. J. Gibbons 
Plug, detachable, C. D. Platt Syringe, double-acting, P. G. MacGregor 
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